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PREFACE. 



As an owner of horses and dogs, and later as a student, 
practitioner, and teacher of veterinary medicine, the author has 
constantly regretted the poverty of practical books on the 
domestic animals, and has felt the want of accurate text-books 
on many of the ordinary subjects concerning them. Upon the 
age of the domestic animals there exist in English but incora- 
plete and scattered writings ; the best of them by writers of 
the first half of the century, which have only been supplemented 
in later years by short compends, or the publication of charts of 
variable merit, with but a small amount of descriptive matter. 

The author has attempted to prepare such a book as he 
feels would have been of interest and service to himself in his 
association with animals as a layman, and would have aided his 
studies and appreciation of the anatomy of the teeth, dentition, 
and the means of determining the age. He hopes, also, that 
this work will furnish, to students and veterinarians, knowledge 
which will aid in surgical operations on the mouth. 

In French, German, and Italian the literature upon this 
subject is much more complete, and the articles in these lan- 
guages are much better illustrated ; so that the author has dmwn 
freely in quotations and translations from the list of writers 
found in the appended Bibliography, and has used many illus- 
trations where he has not believed that new drawings would be 
an improvement upon the older ones. He wishes to recognize 
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especially his indebtedness for many paragraphs which have 
been freely translated, and for a majority of the illustrations on 
the horse's age, from Goubaux and Barrier ; for illustrations on 
the dog, from Girard ; to text and the use of illustrations on 
the hog, from Dr. Olof SchwartzkopfF ; and the use of illustra- 
•tions on the human mouth, from the White Dental Manufac- 
turing Company, of Philadelphia. 



Rush S. Huidekoper. 



Broadway, cor. Fifty-third Street, 
New York, October, 1891. 
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D. It becomes triangular and has three (3) borders, one 
anterior and two lateral. The summit of the triangle looks 
backward. (Sections 8 to 11.) 

E. Finally the table surface is flattened from side to side. 
(Sections' 12 to 16.) This last form characterizes very old age, 
and lasts for the life of the animal. 

Girard designated this form of the tooth as biangular. 
Distinctive shape in the dental table is much more regular, and 
gives a more reliable source of judging the age in the pincher 
teeth than in the intermediate, and more so in the latter than in 
the corner teeth. The same is true of the incisors of the upper 
jaw, but it is rare that we examine the table of these as an aid 
in judging age, except in old animals from sixteen years to 
twenty and over. 

STRUCTURE OF THE INCISORS. 

The study of the structure of the incisors of permanent 
dentition furnishes valuable indications for determining the age 
of the horse. This study is an indispensable adjunct for the 
complete appreciation of the descriptions which have preceded, 
and will allow us to understand better the peculiarities of form 
which we find on the table of the tooth in its changes from 
year to year. 

If we take as a type an inferior incisor at the moment of its 
first appearance in the body of the jaw-bone, we find that it com- 
mences as a germ, which consists of a sack (germ-follicle) into 
the interior of which protrude two papillae, — one superior, a, and 
one inferior, b (Fig. 11), which look toward each other. 

The first, the germ of the enamel (a), is of a conical form, 
and is placed in what will become the dental cup. 

The second, the germ of the ivory (i), depressed from in front 
to behind, fills the cavity which hollows out the root of the 
tooth. 

The surface of the first is destined to the formation of the 
enamel of the tooth, which function it completes by the time 
the tooth has appeared through the gum, when the papilla 
disappears. 
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The otlit!!-, %vhic!i fomis the ivory or dentine, rematusimq 
a, more or less advanced ])eriod ol' tlie life of tlie animal, an(j 
fimiislies file tooth with its vitality. 

In the interspace between tliese two papillary system 

is deposited the matter which constitutes the bulk of the tootli 

(Fig. 11, (0- This at first consists of a very thin, conical platffl 

hollowed out on the inside, and containing a deep depression 

on its free extremity, Laf^ra 

the walls of the deubil foL^ 

licle (Fig. 11, c) are traus- 

ibrmed into the alveolaj 

])eriostenm. If we refer now 

from Fig. 11, where we fipdi 

H. the papilla of the enamels 

b, the papilla of tlie ivory a 
rf, the plate consisting of tlid 
deposits of these two papillffiJ 
— that is, the enamel ancT 
dentine justaposited, — anal 

c. the germ sac, which is to I 
become the alveolar perios-J 
teum, to Fig. 12, which is e 
longitudinal antero-posterioq 
section of an inferior permaJ 
nent pincher tooth, fnllfl 
developed (somewhat 
larged), we find E, tlid 
enamel of the cup, surroundJ 

ing this cavity, from which the papilla has entirely disappeared a 
P, the cavity of the ivory ]>apilla very much diminished i 
size ; /, the dentine occupying the major portion of the tooth J 
having developed on the inner surface of the thin plate whicm 
we found in Fig. 11. In Fig. 12, at T, which represents thej 
table of the tooth aller the borders have been worn, we find ii 
separation of the enamel of the cup and the ivory enamel (Fig, 
12, E E), which we find continuous in Fig. 11, dd. 
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Tliree substances enter 
into the structure of the 
teeth, — one fundamental, 
the dentine or the ivory, 
and two covering sub- 
stances, which differ from 
■ach otlier very mucli, and 
are known as the cement 
and tlie enamel. 

1. The Cement (Fig. 
12, G P).— The cement 
iforms the most superficial 
layer; it is deposited di- 
rectly upon the enamel over 
the whole surface of the 
tooth, and dips into the 
cup, which it tills more or 
less completely in difi'ei'ent 
subjects. Sometimes it is 
excessively thin, 2 to 3 
mm. ; at otlier times it is 
from 10 to 15 or even 20 
mm, in thickness, It is 
generally thicker in the 
lower teeth than in tlie 
superior. MM. Clumveau 
and Arloing, in France. 
nnd Mr. Mayhew, in Eng- 
land, were the first to call 
attention to the importance 
of this in Judging age. 

It will be readily seen 
that the size of the cavity 
in the dental (rup depends 
gi-eatly upon the amount 
of the cement which is 
deposited in it. It is 
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fixcecdiugly rare to find excess of deptli diir^ to increased deptltl 
of the enamel, which condition will, liowcver, be considered iuj 
the study of the abnormalities of the toetli. 

The cement is a protecting layer which offers only a mod- 
erate resistance to the friction of food and otlier substances, and I 
disappears at an early date from the ixripliery of tlie tooth, while 1 
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it persists in the cup of tlie tootii so long as tlie latter remain^ 
on the tabic, where it forms a whitish spot, surrounded by i 
band of enamel. (Fij;. 10, A, i?, and C.) The cement is shownl 
by microsropirJil examination to be a bony formation, secreted! 
by the alveolar periosteum (germ sack), and is not a transtbrmed] 
ivory or dentine as given by Simonds. 

It i'! found in greatest quantity at the crown or free J 
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extremity of the tooth ; but in very old horses, when the teeth 
have worn down to the roots, and the dentine, no longer pro- 
tected by the enamel, offers a diminished resistance to the fric- 
tion to which they are exposed, the irritation of the dormant 
periosteum sets up a new secretion, and cement is thrown out 
often in very great quantities to strengthen weak roots. As the 
inferior incisors are the shortest, and the first to wear away, we 
more frequently find the large masses of cement in the lower 
jaw. We again find excessive deposits of cement around the 
roots of the teeth when they have been loosened or irritated in 
their cavities by the rough pressure of bits, or have been injured 
by any accidental cause. This occurs most frequently in vicious 
or playful horses which have the habit of biting roughly at 
foreign bodies. We see in this a wise provision of nature to 
succor these important organs after accident, and from the 
effects of old age. 

2. The Enamel (Fig. 12, EE; Fig. 11, outer surface of d), 
' — The enamel is the true protecting layer of the teeth. Under- 
neath the cement it forms a sort of armor which covers the sur- 
face of the dentine and forms the walls of the cup. It does not 
reach the cavity of the pulp. It is thicker, and covers a greater 
extent on the anterior face of the tooth than it does on the pos- 
terior. (Fig. 12, E E.) This furnishes an important factor in 
determining the age of very old horses, when the tooth either 
becomes triangular or biangular. In the wall of the cup the 
enamel has about the same thickness throughout, although the 
difference of a transverse or an oblique section may give a 
deceptive appearance of a greater thickness at one point than at 
another 

The enamel has a wonderful hardness. While still inclosed 
in the germinal sack it is readily cut by a knife and its elements 
can be dissected into Z-shaped prisms. From the moment 
that it is exposed to the air it becomes so hard that it will strike 
fire from flint. As it is more resisting • than the dentine, it 
constantly stands in relief on the surface of the table of the 
tooth. 
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Histology. — The onamcl is of epithelial origin, fonned i'rom 
the superior papilla of the primitive follicle. On microscopical 
examination it is found to he composed of an infinity of little 
hexagonal prisms, intimately joined and directed obliquely to 
the suhjacent surface. The deejiest layers lie immediately over 
the periplieral lacunae of the dentine. 

3. The Fundamental Substance, Dentine, Eburnated 
Substance, or the Ivory (Fig. 12,/). — Tliis constitutes the 
major jmrt of the tooth. It is produced by the inferior papilla 
or pulp, lias a deep depression in its free extremity for the dental 
cup, and is covered by tlie enamel. It forms the walls of the 
pulp-cavity. In the forming tootli, the dentine consists of a thiu 
layer juxtaposited to the layer of enamel formed by tlie superior 
papilla (Fig. 11, il); but as the tooth develops, successive layera 
are deposited on tlie interior of the first, and the ivory gradually 
encroaches njion and diminishes the size of tlie papilla lodged 
in tlie pulp-cavity until the latter entirely disappears. 

The deeper layers have a darker color than the first, i 
their continual infringement on the vascular papilla they im- 
prison a portion of its organic matter and blood-supply until 
they have jiroduced a complete atrophy of their progenitor. 

This discoloration of the dentine we shall find later, on the 
tivble of the tooth, under the name of the " dental star," which 
becomes an important factor in judging of age after eight years 
Strictly speaking, there are two stars, but the posterior is ver] 
rudimentary and of no practical importance. It is occasionally^ 
however, seen very distinctly. 

In Fig, 14 we have a series of longitudinal antero-posterios 
sections of incisor teeth IVora horses of different ages, which 
show the gmdtial diminution of the pulp-cavity from the i 
croachment of the dentine. The dentine toward the root of the 
tooth is always of a darker color than that toward the cro^vn. 
The ivory is less hard tliaii the cement, hut much more resisting 
than either the cement or the bone in which the tooth is imbedded. 

Histology, — The dentine is channeled by a multitude of 
canaUculi, which radiate from the pulp and alter frequent anas- 
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omoses terminate in liicunre under t!ie deep layer of the enamel 
mterl(d)idar spaces of Czermuk). 

The Table op the Incisors. — The table oi' tUo incisors is 
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tiff Ircc portion or crown of these teeth, which becomes worn by 
friction witli the liard substances wliich the animal takes as food, 
(iiid by the roiistant contact with the teeth of the opposite jaw. 
After the higli anterior mid lower posterior borders of tlie vii^n 
incisors have been worn away the table is cstabUshed. At first 
this consists, on each tooth, of an oblong plate, wider from side 
to side, which is surrounded by the layer »f cement directly 
covering the periplieral layer of enamel ; inside of tbis is found 
tin- zone of yellowish and softer dentine, usually somewltat de- 
pressed on account of its lesser resistance to friction ; in the 



middle, the central enamel or border of the cup surrounds the 
variable quantity of cement which may be deposited in it; 
(Fig. 10; Fig. l'^, ^ ; Fig. 15.) 

As the table gradually encroaches upon the wedge-shaped 
tootli (Fig. 16), it becomes proportionately narrower in its trans- 
\crse diameter, and as it becomes oval in shape the cup is found 
iirnirrr the posterior border of the tooth instead of in the centre. 
Tlie dental star, or dark-colored dentine wliich takes the plai 
of the papilla, now apjwars between the cup and the anterior 
border of tlie tooth (Fig. 12, P; Fig. 10, B.). A still further 
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I destruction from use brings the table to the middle of the 

loviginal tooth ; when it assumes the round fovm, the cup of 

I central enamel has disappeared, and the dental star is now mid- 

l-way between the anterior and posterior burdera. (Fig. 10, C.) 

Still further use brings the triangular fovm, and finally the 

fcbianguiar; in these two Ibrms the dental star gradually becomes 

liarger, and, at times, when the papilla has not been entirely 

"iTfplaccd by the dentine, a cavity is found wliich, by the iin- 

inlbrmed, has been mistaken for the cup (Fig. 10, C and D), but 

shonkl not be, as there is no surrounding enamel. Fignre 16 

shows the forms at the various parts of the original tooth. 

The DiKECTioN of the Incisors. — 

I The direction of the incisors, or the posi- 

Ition which tliey Iiold ni regard to the jaw, 

lis to be studied first in profile, considering 

rthe relative angle which the incisors ol' 

Uihe upper and lower jaws have to each 

father ; iind second, in face, considering the 

position which they hold in regard to the 

f median line. 

DlRKCTION" OF THE PlANE OF CON- 

I TACT OF THE Two Jaws (Fig, 17). — In a 
I young horse tlie incisors meet and form 
Iftn arch which, if viewed in profile, rep- 
ients the half of a circle; so that a 
liangent drawn from the jwint of contact scii 
loi* the two jaws is perpendicular to their 

\ tables. But as the progressive wearing of the table brhigs 
lit nearer to the roots of the teeth, the lialf-circle changes to 
I the form of an ogive, which becomes more and more acute 
l«s the surface of contact, which is displaced above and below 
1 parallel to itself, extends gradually from the primitive diameter. 
I Consequently the tangents, tin', bL\ cd, drawn from the new 
I points (*i, h. c) of contact of the arches, are no longer perpen- 
Idiciilar to this point, but tend to become parallel. 

As the angle of incidence of the incisors increases in 




Fig. 16. 
ofaeiti.inHof wedp- 
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obliquity with age, and the horizontality of their arches in^ 
dicates approximately tlie degi'ee of the alteration, — excepting, 
of course, certain abnomial changes to be studied later, — we 
have in the profile of the jaw a valuable factor by which to 
judge of the age of the horse. 

Direction in Regakd to the Median Line (Fig. 18). — 
In the young Iiorse, the crowns of the six incisor teeth widened 
from side to side, while their roots are flattened in their trans' 




verse diameter, cause the teeth to take a position on the end of tin 
jaw like tlie ribs of an open fan. Tiiey diverge from the alveo 
lar cavities, in wliich they are imbedded in the bone, toward lin 
circumference formed by tlieir crowns. But, as age advances 
tlie crowns become worn oft", and tlie teeth are pushed fiirthe; 
iind farther out of their cavities. The roots, which were at firs 
almost in contact with each other, gradually separate and widen 
while the circumference constantly diminishes as the teetl 
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jecome worn down, until tlicy assume a parallel position, and 
[nally convergi', instead of diverging, at theii free extieniitui. 
The intermediate teetli become separated tiora the pincheis on 
he one side, and the corner teeth 
lecome separated from them on 
he other, until a distmct space 
visible between them, wliicli is 
illed by a pale gum. 

En resuriw in regard to the 
leneral direction of the incisors ; — 

1. The incidence of the 
jclies acquires a greater obliquity 
vith age. 2. Their incurvation 
nd their transverse diameter di- 
minish. 3. The teeth, at fii-st di- 
rerging from their roots, become 
larallel and finally converge 
oward their fiee extremities. 

HE TUSHES, TUSKS, CANINE TEETH. 

The tushes are four in num- 
er in the adult horse ; they are 
Lidimentary or absent in the 
lare. In certain sections of the 
[ountry superstition has attributed 
'rility to mares provided witli 
em, niiich is, however, abso- 
Utely unfounded. 

The superior tusks are placed 
me on each side of the upper in- ^"'- ^^ 

erdental spaces, at the point of ^i;^ru.'iir'*alreoti"'lI''i "™^?d to 'th" 
mion of tlie superior maxillary """'*'^'"'"' 
,nd intermaxillary bones. The lower ones are placed on either 
tide oi' the maxilla, always closer to the incisor teeth than those 
if the upper jaw, so that they are invariably in front of the latter. 
The canine teeth are curved in their long axis with the 
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concavity Imckwivrd, and they project slightly outward. Tlie 
cxtirmul face is covered with small, longitudinal, pamllel Ktiia- 
tioiis. The internal lace Ims a conical eininonce pointing toward 
tlic fi-ee extr{Mnity of tlie tootli and aeparated from its borders by 
dee|i gntt<'rs. Tlie tusks liave a pul])-cavity relatively much 
larj^fir than that of tlic incisors, which, liowevcr, also becomes 
filled with a discolored dentine as the tooth advances in age 
As the tusks become used they show in their centre a denta 
Btur, whirli sometimes is very dark in color, AVhile the tusks 
A B 
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may l>e subject to much use from the friction of food, tlv 
tongue, lips, and the bit, they are always prominent, even i 
wrj- old horses. Gwulmnx and Barrier have seen one ca.se 
which the tusks of the upi)ev and lower jaw were in contact. 

Stri'CTI'ke. — The tusks are coni|)osed of i\on,- or deutii) 
Ulcla'liug a pu!p-ravitr and surrounded with enamel. 

There are no tenii»orani- tusks in the horse, although soia 
nuliroontar)' sjurula sometimes are found before the )M^raiane 
toelh ap^iear. 
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PREMOLARS WOLF-TEETH. 

These teeth, which were first described by Daubenton, are, 
not found in all horses. They occur much more frequently in 
the upper jaw than in the lower one, and are rarely found in 
both in the same animal. Girard says that they usually appear 
about the tenth month, and drop out at the time of the eruption 
of the |)ermanent molars. The alveolae are usually directly in 
front of those of the first molars. They are, however, frequently 
a half-inch or more in front of the others, and often remain until 
the animal has reached an advanced age. Their presence ren- 
ders the dental formula slightly variable (forty-four for the horse 
and forty for the mare). The wolf-teeth are elongated and 
slightly curved on their long axis ; they resemble a good deal 
the incisive teeth of the carnivora, from which, perhaps, comes 
their common name. Their roots are unicuspid. Girard de- 
scribes supplementary post-molars, which, however, are not 
recorded by other authors, and were probably anomalous teeth. 

MOLARS. 

The molars fill in the sides of the dental arch ; like the 
incisors, they appear in two groups, — the temporary and per- 
manent teeth. 

MOLARS OF FIRST DENTITION. 

The decidnoits^ temporary^ milk^ or molars of first dentition^ 
are twelve in number, — six in each jaw, three on each side. 
By some curious eiTor, the father of veterinary anatomy, Carlo 
Ruini, 1598, and his immediate followers, considered that there 
Avere but eight temporary molars. 

These teeth are strong, short, and have the general form 
of quadrangular prisms, except the first in each row, which is 
triangular. 

The anterior and posterior faces are smooth ; in the upper 
jaw the first tooth has three longitudinal canals on its external 

» (33) 
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&£ie, while Ute accom) aud third teeth have two ; t)ie ioternal 
(ace« are irre^ilar, tjij^liti y cotica^e in their long axis, and show 
canals ver)' uiucb let» marked tlian those on the ouUide. 

The inferior teeth on their external face have a single gutter, 
which is d»?pt>A( ill the first tooth and most shallow in the last; 
on tJieir internal face 'they are irr<^ularly grooved. All of the 
milk-molan have a constriction or neck separating their crow 
F 1 




from their roots. Tlicy have each two roots, one anterior 
OTK! post('rior. Tlieae are strong, convex outside and concai 
inmde ; cmth is hollowed by an opening which reaches into 
tooth itself. Just before being forced out by llie pcrmanei 
teeth the roots are sometimes divided into little eminences 
the pressure of the irregulHrities ou the crowns of the latl 
The fi-ee extremities of the virgin milk-molars ai-e irregular a 



MOLARS OF SECOND DENTITION — I'EHMANENT MOLAKS. 



:J5 



)vered with ridges and cavities, but the external border ol' tbr 
iperior teeth and tlie internal border of the inferior teeth an- 
ways longer than the opposite border, so tliat tlic)' pi-esent 
,wo oblique planes, which become more marked as the teeth 
pear down. As the animal becomes older the molars wear 
lown till they are reduced (Figs. 23 and 24) to little thin jilatrs. 
F 1 




?hich fit close to, or cap, as it were, the crowns of the replacing 
nolars, by which they are finally forced out from tlie jaw. 

MOLARS OF SECOND DENTITION — PERMANENT MOLAHS. 

These are twenty-four in number, — twelve in each jaw, six 
rii each side. They are designated numerically from in front 
behuid, as the first, second, etc. Tlie three first, which 
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replace the tcmpomiy molaiB, are known us prf'molars, and tin 
last three as tlie j/oat-mu/urs. Earli row of six molars forms a 
hraiicli'of tlie dental arch, which in the ujipcr jaw is slightly 
convex to tlic outer side, while in the lower jaw it is perlectlj 
straight, wi til the anterior extremities inclined toward the otliei 
so that they form a sort of V, and are overlapped by those ol 
■the upper jaw. 




;nin of tbe Tower ]aw. «lii)wlii(t Iho third li-riiporary mfila 
luid Us reliitlun li. the pBniianont innlnr which replfti-as It, B, thirJ iiifpHnr l'"-! 
muiBnt molar, eappeijliy the w.irii temporary molar. 

Tlie \iermanent molars have the sliajw of quadrangiilaq 
prisms flattened from side to side, except the ftr,st and sixtlij 
which are triangular. 

Superior Molars. — The posterior faces are almost smoothJ 
except in tlie sixth molar, where the face is replaced by a blunM 
edge; tlie anterior faces are also smooth, except that of the firs 
, wliich is replaced by a sharp border. 




B, third imrnia- 



tinctive line (Fig, 24) separating the crown or free extremity 
I the roots or imbedded extremity of the permanent molars. 
The free extremity is triangular in the first and sixth teeth, and 
huadraugiilar in the others. In the virgin tooth it 1 
sgular surface resembling an Old English ^, with loops looking 
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toward the inside and sunoundiiig cavities, which are more 
or less filled with cement ; to the anterior loop is attached a 
small, secondary loop. The extenial border is always longer 
than the internal. As tlie tooth wears and the table is estab- 
lished, the canties disappear. At first the imbedded portion is 
hollowed by cavities, which reach the body of the tootli itself 
iBnd contain the papilla, or pulp, formed principally of blood- 
'essels and nerves; later, these resolve into distinct roots, three 
each for the first and sixth molars, and four each for the others. 
According to Gimrd, these become' distinct at five years of age. 




Suy^rifir pvnnaii 



Pio. 27. 
molar (rlRht »Mel,— vii^fn Vi 



I (Fig 27.) If the head is placed horizontally the first molar is 
fi)und imbedded in a vertical position, while the others incline 
somewhat from helow to above and from in front to behind. 
Tlie superior molars are implanted in alveolar cavities, pris- 
matic like the teeth, and separated from each other by bony 
septa, which are thin at their free borders and thicker above. 
The bottoms of the tliree last project into the maxillary sinuses, 
while those of the tliree first are in the superior maxillary bone 
^ itself. In very old horses tlic sinus may reach the root of the 
^M third or even second tooth. 
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Inferiok Molaks. — The anterior and posterior faces are 
flat, except the i)osterior of the sixth tooth and the anterior of 
tlie first tooth, which are replaced by sliarp edges. The ex- 
ternal faces have one longitudinal gutter in the first five teeth 
and two in the sixth tootii. Tlie internal faces have tliree 
gutters in the first and sixth teetii and a variable nunil)er in the 
others. The Iree extremity is triangular in the first and sixth 
molars and quadrilateral in the others ; but these are narrower 
from side to side than from in front to behind. They are longer 
on their internal border than oii tiie external, and have the Old 
English g turned with tlie loops outward. The imbedded por- 
tion is bicuspid in the first live teeth and unicuspid in the 
sixth. The divisions of the i-oots diverge; eacti contains a 
cavity for the pulp. 

DEVELOPMENT AND STRUCTURE OF THE MOLAKS. 

In the superior molars ttie papilla of the enamel iu the 
B A 





A rlgbt suneHor m'il« 
irli B. view from theliii 



bed Jed portion 



germinal sack is double and jienctrates into the tooth, fonning, 
practically, two infundibida, one anterior and one posterior, in- 
stead of one cnp, as in the incisor teeth. The papilla of the 
pulp makes five diverticula, which almost appear to be as many 
separate cavities. 

In the inferior molars there are two infundibula, one occu- 
pying the middle portion of the tooth and one toward the an- 
terior portion, which allows us to recognize a left-hand inferior 
molar from its right-hand homologue. Tlie arrangement of the 
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nfiiiidibula of the papillse of the root is practically the same as 
I in the superior molars. 

The molavs. like the incisors, are composed of a funda- 
mental substance and two covering layers. 




A. The KnameJ forms tlic bulk of the tooth. It covers tlie 
four faces and is reflected into the infundibida. On the table 




irderc). Enlarged. 



»of a molar which has been worn down it forms the bright lines 
■ which form the Old English 5§. 

B. The, Ivory or Dentine is deposited on the internal face 
of the oiiailielj and finally fills np the diverticula of the pulp- 
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cavity. At first it is entirely protected by the enamel, but as 
the table is formed it becomes exposed, and, as it is softer than 
the other substance, becomes worn more rapidly, and renders 
tlie wealing surface uneven and better adapted to grinding. 




C. The Cement is very abvindant on the molars. It covers 
the enamel, fills the infundibula of the enamel, and, in very old 
mouths, is often formed in excess, and furnishes a new wearing I 
surface to replace the teeth themselves, which have been 
destroyed by use. 



ERUPTION OF THE TEETH. 



ERUPTION OF THE INCISORS. 

The emption of the deciduous incisors does not cause any 
marked constitutional phenomena, although it may cause some 
slight loss of appetite, — due, however, rather to the local pain in 
chewing than to any general disturbance. With the appearance 
of the permanent teeth the head increases in size and becomes 
more full, which is due principally to the space demanded for 
the large molars of second dentition. 

The appearance of the permanent teeth is a period of 
general irritation of the animal economy. The first attack of 
periodic ophthalmia frequently appears at this time ; colts seem 
more susceptible to contract strangles and other of the contagious 
diseases. 

Sometimes the temporary incisors drop out before the ap- 
pearance of the permanent teeth ; in this case they leave a small 
ulcer in the gum, which is followed by a swollen, red, sore 
point, through which finally the replacing tooth appears by its 
internal corner, which is followed by the anterior border, set 
not in its future proper position, but obliquely to the axis of the 
jaw. When the temporary teeth have been pulled to hasten 
the age, as is a growing custom in some of our neighboring 
markets, the obliquity remains, and when found in an apparent 
:five- or six-year-old mouth should always be regarded with sus- 
picion. At other times the milk-teeth remain, and the permanent 
ones protrude on their posterior border. Convulsions may occur 
by excessive pressure and irritation in these cases. The incisors 
of the upper jaw usually appear before those of the maxilla. 
The pincher, intermediate, and corner teeth appear in succession 
by pairs. 

Causes which can Hasten or Retard the Eruption of the 
Incisors of the Second Dentition. — All ordinary horses are 

(43) 
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supposed to be bom on the 1st of May, wliile iboioughbreds 
are supposed to be bom on January 1st, and each dates its age 
accordingly. We may, tlierefore, liave horses which officially 
have the same age vary from each ottier in their real age by 
some months. 

Races which develop slowly, a debilitated tempemment, and 
an impoverished nourishment, all tend to retard the eruption ol' 
the teeth, while, on the contrary, precocious races, strong feedingj 
etc., hasten the appearance of the full moutli. Gestation in th& 
young mare retards the eruption of her teetli, especially of the 
comer teeth, which mark the five years. In cold, damp climates 
the teeth are several months later in appearing than they 
in warmer and dryer chmates. Tlie tlioroughbred and a 
improved horses develop their fall mouths earlier than their lef 
well-bred relations. Exceptions may occur in both extremes. 
A rising tlirce-y ear-old has been known to have all of its per- 
manent incisors, and more frequently a six- or seven-year-old 
seen with its comer milk-teeth. 

ERUPTION OF THE TUSKS. 

The appeamnce of the tusks is so variable that it is of little 
value as an indication of age. They are usually absent in thi 
mare, and in the horse or gelding may be out at three years, oi 
may not pierce the gums until tlie animal has had all of 
other permanent teeth. The lower tusks frequently appeal 
almost a year in advance of the upper ones. They usually appear 
at about tlie same time as the corner incisors. 

ERUPTION OF THE MOLARS. 

As tlie young horse becomes older the deciduous molari 
become worn down until they only exist as thin plates whicl 
cap the crowns of the first three molars of permanent dentitioi 
and are but loosely held in their alveola. Tliey become broken, 
and the sharp points wound the neighboring cheek, causing 
difficulty of mastication, which can frequently be relieved by 
removal of the loosened teeth. 

The two first molars of first dentition are tlirough tin 
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gums at birth, or within a few days of it. The third appears at 
the end of the first month. The authorities are not in accord 
as to the appearance of the permanent molars, as will be seen 
in the following table: — 



Designa- 
tion OF 


Epoch of Eruption. 


Designation of 
Tooth. 


Epoch of 
Eruption. 


Tooth. 
Perma- 
nent 

MoiiARS. 


OlRARD. 


Mathbw. 


Inferior 
Molars. 


Superior 
Molars. 


Secellier. 


4th 

5th 

1st 
1st and 2d 
-M and 3d 

6th 
«th and 3d 


10 months. 

20 months. 

30 and 32 mos. 

• • • • • 

36 months. 
4 and 6 years. 


12 months. 
18 and 24 mos. 

• • • ■ • 

36 months. 

• • • • 

• • • • • 

60 months. 


4th 
5th 
1st and 2d 
6th 
3d 


4th 

5th 

1st 

6th 

2d 

3d 


10 and 12 mos. 
20 and 24 mos. 
30 and 36 mos. 
32 and 36 mos 
40 and 42 mos. 
44 and 48 mos. 



According to Secellier, the inferior milk-molars fall con- 
stantly before those of the upper jaw, while the eruption of the 
permanent molars of both jaws takes place at the same time. 



DURATION OF THE LIFE OF THE HORSE. 



According to BufFon, the dumtion of the life of the horse 
is, as in all other species of animals, proportionate to the dura- 
tion of its growth. Man, who is fourteen years in growth, lives 
six or seven times tliat length of time ; that is to say, he may 
live to 90 or 100. The horse, wliicli requires ahout four years to 
attain its growth, may live six or seven times that length of 
time ; that is, to twenty-five or thirty years. Examples which 
are contrary to this rule are so rare that they need hardly be 
regarded as exceptions of consequence; as the more common 
draft-horses acquire their growth in less time than better-bred 
horses, they also live a shorter time, — ^fifteen or sixteen years. 

According to Bourgelat, " the age of the horse can be esti- 
mated at eighteen to twenty years. The number of those which 
pass tliis age is excessively small." 

Aristotle noted that horses which are nourished in stables 
Hve for a shorter time than tliose which are raised in herds ; the 
conditions of slavery and domesticity diminisli their powers of 
resistance to the wear and tear of Ufe. 

Athenaeus and Pliny claim to have known the horse to 
attain the age of sixty-five or even seventy years. Augustus 
Nipheus speaks of a horse belonging to Ferdinand I which was 
over seventy, but these observations are only exceptions similar 
to those which we sometimes find in the human species. 

Hartman and Buffon both note that the life of mares is 
generally longer than that of horses. This observation was 
already made by Aristotle (Hist. Animal., lib. v), and corre- 
sponds to the same rule in the human race, where women gen- 
erally live to a greater age than men. Hartman claims that it 
is " an undoubtable sign that a breeding horse is well bred and 
in good health when it is slow in development. Those which 
do not attain their complete growth until six or seven years, ex- 
cepting in cases of accident, are useful for twenty years or more, 
(46) 
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and may still be sound and healthy at thirty years. The other 
ones, on the contrary, — those which attain their growth in four 
years, — mrely pass the age of twenty." 

The great, heavy draft-horses, which attain their growth in 
even less time, are already aged at ten or twelve years. Exam- 
ples of horses of thirty, thirty-six, and forty years of age would 
not be so rare among our animals if the tyranny and hard usage 
imposed upon them by men did not aid greatly to shorten their 
lives. Ordinarily, as soon as a horse has seen its best days, it is 
sold from the stable in which it has been kept, to be replaced by 
more useful animals, and it goes rapidly into the hands of the 
hackman and the huckster, doing harder work with less nour- 
ishment, until it becomes completely used up, and depreciates to 
the value of the* knacker's price. 

Among the principal causes which modify the longevity of 
the horse may be counted the lengtli of time of development, 
the size of the horse, the work to which the animal is put, and 
the care which it receives. 

We find certain races and certain individuals which are pre- 
cocious in their development, and other races and subdivisions 
of families in which longevity is hereditary. 

M. Bouley says: "There are tardy races and precocious 
races. In the last the precocity is the result of the combined 
influence of heredity and alimentation, in which the organic 
formation acts in a precipitous way, as it were, in those in- 
dividuals which compose it, and we find a hasty achievement of 
development ; from whicli it results that the duration of their 
first part of life is so much shortened, and, as a fatal conse- 
quence, also that of their whole life ; for this more rapid de- 
velopment, impressed on their organisms, has no other termina- 
tion, from the industrial point of view, which produces it, than 
to hasten the moment of death." 

The small races of horses and small individuals last usually 
for a longer time than larger ones. We can make no satisfac- 
tory explanation of this, unless it is that in the larger animals 
the wear and tear is greater from the very fact of the animal 
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having SO much more to take care of in itself. Tlic character 
of work to whicli the hoi-se is put is an important factor in 
shortening the lii'e, — due to the fatigue entailed and the using 
up of the powers of the organs. We find that a horse with a 
quiet and docile disposition will perform heavier and rougher 
work, with less deterioration in its animal economy, than one 
alongside of it of a nervous and excitable disposition. The more 
calm and quiet hfe of horses in the country is loss prejudicial to 
tlieii- existence than tlie bustle and confusion of the gi-eat 
industrial centres and crowded streets of our large cities. 

Again, the necessities of rapid and variable work an(^B 
irregular hours of teeding in great cities predispose to internal 
diseases, while the greater loads and rough pavements lead t 
stmins of tendons, wrenches of bones, bi-uised feet, and otheia 
injuries which soon render the animals unserviceable, or condemiK 
them to retunr to the soiter ground, lighter work, and more 

regular life of the country, witli, however, a broken-down con ' 

stitution. The care which the horse receives from its keeper— 
which, of course, includes the regulation of work and feed — is an*r"*^JI 
all-important matter. A kind, judicious owner will work horse^^ "^ 
for years and keep them sound and in good condition, doing a-^^ 
vast amount of work; while in the next stable, under the guid-- — J 
ance of a careless or brutal owner, equally good horses will-tJ 
perform less work and become worthless in a short time. 

The word '■'■used" applied to horses has become synony- -— "^ 
mous with the word ^^aged" applied to man, and indicates the - 
- time when the animal has become prematurely old. 

Examples are not rare in which tlie horse has attained the 
age of thirty, thirty-six, forty, and even more years, and has 
been in perfect health and capable of moderate useful service. 




PRINCIPLES OF EXAMINATION FOR DETERMINING THE AGE OF THE 
HORSE. 

To any one accustomed to horses it is an easy matter to dis- 
tinguish at sight the very young from the adult horse, and the 
middle-aged from tlie very old animal. In very old animals 
white hairs commence to show in the neighborhood of the 
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.temples and around the eyes and the nostrils, if the color of the 
animals is dark ; gray and roan horses become very much lighter 
in color, and even at times nearly white ; the inferior extremity 
of the head becomes pointed, and the sides of the face become 
<iepressed ; there is an evident change in the line of the back and 
loins, which become depressed (sway-backed). The aplomb of 
the legs and the blemishes found on them are common 
witnesses of work which has lasted for a number of years. 

In addition to the examination of the teeth, which is 
frequently considered the only point that need be looked at to 
determine age, there are many other points which are of very 
great value. 

We have seen that the molar teeth of the very young 
a^nimal are deeply imbedded in the alveolar cavities of the jaw- 
bone, and that when the animal becomes older the teeth are 
gradually pushed out from these cavities as the free extremities 
of the tooth become worn away. The molars are pushed out and 
the jaws become thinner by absorption of the bone, which is no 
longer needed as a bed for holding the teeth, which are dimin- 
ished in size. We find, then, that, as the horse becomes grad- 
ually older, the branches of the jaw-bone, which in the young 
animal were thick and rounded, become gradually thinner and 
sharp on their border, and form a very accurate indication of 
the approximate age of the animal. 

In an old Arab book of agriculture, by Ibn-el-Awamm, 
i?«rritten about the twelfth century, it is stated that "one of the 
signs by which an old horse can be recognized is to pinch be- 
tween the thumb and index finger the skin of the forehead and 
draw it out, and then to let go of it quickly. If the skin re- 
turns promptly to its place and becomes perfectly smooth, the 
animal will make a good horse," etc. 

In Aristotle we find the same statement prescribed as an 
indication of age: "If the skin returns promptly to its place 
and leaves no wrinkle, the animal is young ; if the skin remains 
^wrinkled, it is old." 

An old and neglected, but useful, means of approximating 
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the age of old horses is by means of the " knots " in the tail. 
Tliese knots are little, prominent eminences on either side of the 
base of the tail, formed by the transverse process of the coccygeal 
bones. The processes can be felt in young horses, and become 
especially prominent after the emaciation of a severe illness, but 
in this case they are rounded and are apparently continuous with 
the other tissues, while in old horses, due to absorption in the 
bone itself, they become more distinct, and seem to stand out 
in the muscles and softer structures of the tail. 

The knots are felt distinctly at the base of the tail when 
the horse has attained the age of thirteen years. In two years 
later, when they have becopae more prominent, they have be* 
hind them a distinct little depression two or three lines in width. 
At sixteen a second pair of knots are found, which, like the first, 
in about two years, have behind them a distinct depression, and 
so on, every three years, a new pair of knots furnish an approxi* 
mately accurate indication of the age of the animal. 

The teeth, however, are by far the most important wit- 
nesses of the age of the horse. The examination of these, 
which includes the incisors, the tusks, and the molars, shows 
(a) if the incisive arch is composed of teeth of the first or second 
dentition, or of both ; (6) if there is a normal number of them ; 
(c) the situation, length, breadth, and the angle which they 
have in the maxillary bones ; (d) if the tables of the teeth touch 
each other, or if one overreaches • the other, which somewhat 
modifies the leveling of the table; (e) the color and substances 
on the face of the teeth; (/) if they have been subjected to- 
fraudulent handling. 

In the incisors we study the form and details of the table,, 
the direction and length of the tooth, and the condition of the 
comer tooth. In the tusks we note the amount of use to which 
the teeth have been subjected, their direction and their length. 
In the molars we look for the number and the dentition to 
which they belong, the condition of their grinding surface, their 
length and direction and the integrity of their substance, and 
that of the gums which surround them. 
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H- The reader mar. perhaps., hare wondered why we sfaoold 

Knave gone into soch minate detail iQ the aiiatomind desni^^ow 

o£ tlie teeth, but an accurate knowledge of all these detaiU is 

a. "bsolutely necessary, when we take mto ronsidemtion the slow, 

I sensible, and variabie wearing, producing often only tri*i»l 

sanges, which are, however, important {^iiides. 

Washed incessantly, rubbed, used, and broken as the teeth 
5 by Uie action of the saliva, the lips, the cheeks, the tongti^ 
a-^Bi^d the food which the animal takes, we have to take into coo- 
si. <:3eration every detxdl of their structure, their {>osition, the breed 
a^^in. d general condition of the animal, and the suntiundings in 
^*^liirli it has been raised. A thoroughbred with dense Ixtues 
^■>^d hard teeth will wear the latter away much more slowly tiuui 
^ <:oarse-boned, lymphatic, common horse with softer salistancea 
'fi the teeth. The character of food to which a colt has been 
^<^t;ustomed will stimulate or diminish the functional activity of 
'r>e tooth, and, while hard substances would naturally wear a 
''^oth faster than softer food, yet the animal which has l»ecn 
•^ised on the former will often have harder teeth than one 
*'liich has not had to use them so severely. 

Any one who has only been accustomed to examine the 
"* OHths of horses of one section of country will find tiiat he 
"^Ust extend his ideas and adapt himself to a new condition of 
"lings, when called upon to judge of the age of horses from 
^•lotlier region. 

If a horse's mouth presents exactly the characters wliich 

"^tiicate a ceitain number of years of growth, we say that it " w 

~ years ;" if it has not quite attained the age, it is described as 

'^'ising — years;" if it has passed the period and has not yet 

'^^tained the markings of another year, it is counted as " — 

y^^is off." 

The natural division of the two periods of age, as indicated 
"V the temporary and the permanent teeth, is subdivided as 
, follows:— 

1. The period of eruptiou of the incisors of first dentition. 
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2. The leveling of these teeth and their progressive use. 

3. The period of the fallmg out of the deciduous teeth 
and the appearance of the permanent ones. 

4. The leveling of these latter. 

5. The successive forms which their tables present €is the 
teeth become worn away. 



FIRST PERIOD. 



ERUPTION OP THE INCISORS OP PIRST DENTITION. 

At Birth. — At the birth of the foal the incisors have not 
yet pierced the gums. The anterior border of the pincher and 
intermediate teeth can be seen under the mucous membrane, 
which is rendered paler than the surrounding tissues by their 
pressure. (Figs. 32, 33, 34.) 

About One Week. — The pincher teeth have generally ap- 
peared in from six to eight days, the upper teeth preceding the 
lovirer by twenty-four or forty-eight hours. At this age the 
teeth are of little importance ; for the general aspect of the 
animal, its manner of walking, which is still unsteady, and 
the condition of its hairs show that it is but a few days old. 
(Figs. 35, 36, 37.) 

About One Month. — The intermediate teeth appear between 
thirty and forty days, just as the interior border of the pincher 
teeth commence to be worn. (Figs. 38, 39, 40.) 

About Three Months. — There are now four teeth in the 
upper and four teeth in the lower jaw ; the pinchers have com- 
menced to wear on their posterior borders ; they are entirely free 
from tlie gum. (Figs. 41, 42, 43.) 

About Four Maniha. — The incisive arch has become wider ; 
the inferior intermediate teeth are free from the gum; their 
anterior border has commenced to be worn away toward their 
inner edge as it comes in contact with the corresponding supe- 
rior teeth. (Figs. 44, 45, 46.) 

About Five Months. — The pincher teeth have pushed through 
the gums to the line of the neck of the teeth ; the intei*mediate 
teeth are worn on their anterior borders ; the mucous membmne 
is often sensitive along the posterior border of these teeth on 
account of the comer teeth, which have commenced to push out 
(Figs. 47, 48, 49.) 

(53) 
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About Six MontJis. — The intermediate teeth have pushed 
farther out ; their posterior borders have come in contact with 
each other. In the region of the corner teeth the mucous mem- 
brane is puffy and congested ; sometimes even at this age the 
anteriof border of the corner teeth shows un4er the soft 
tissues. 

About Eight to Ten Months. — The anterior borders of the 
comer teeth are seen through the mucous membrane. The in- 
termediate teeth are entirely through the gums to the level of 
their neck. The inferior incisive arch forms a regular half- 
circle. (Figs. 50, 51, 52.) It is not important to be more 
precise at this age, as various causes influence and produce 
slight variations in the eruption of the teeth and in their leveling. 
Some animals are strong and vigorous, while others are weak 
and feeble ; some have been well fed, while others have been 
nourished badly; and, again, we find individual peculiarities of 
precocity and tardiness in the eruption of the teeth as in other 
evidences of development. At the outset, the foal only uses 
the milk of its mother; at this time there is little friction and 
using of the teeth, except from their simple position and con- 
tact with each other. As the foal gets older and commences to 
use fibrous and resisting food the incisors* wear away more rap- 
idly ; there is always the most use in the pincher teeth. More- 
over, during this first period of the life of the animal, while it 
is still with its mother, other conditions allow us to judge with 
sufiicient accuracy as to the age of the animal, which is not 
ready to be sold or removed until it has been weaned. 







Ai Birth (Figa. 33, 33. 34).— The incisors nre not yet out. The 
miicoue membrane etill covers the teeth, wliich are nboiit to appear. In 
Front are seen under the gums the two pinchei-s, above and below. In 
profile are seen the intermediate teeth, less developed than the pinclier 
teeth. The jaws are rounded. The dental table shows on the side a 
little ridge formed by the anterior border of the pinchers, with a less 
distinct elevation for the intermediate teeth on the side; the edge of the 
teeth near the symphysis of the jaw is higher than the outer edge, and 
Qomes through first. 




On« Week (Figs. 35, 36, 37).— The piuclier teeUi are tl.mngh tin 
glims. In fnce, tlie anterior bonlers are seen. In profile, t!ie gm 
are tliinned on tlie interraeiiinte teeth. The tfibles show the miteri 
boi'deia of the pinchers thi-ougli and depressiona over the posted 
borders. 



jL 
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ONE MONTH. 




Oiie Month (Fio:3. 38, 39, 40).— In front the ]»m-]u'V ti-etli, wliich 
[.appeared during the first week, ai-a in contact with eucU <jtluir; their 
I Auterior fiice is striiited with little gutters. On the side, tliu niiterior 
rliorder of the intermediate teeth is seen. In profile, the jaws are seen 
I thicker; the gunis still cover part of the anterior ftice of the inter- 
I luedinte teeth. The dental taWcs are uncovered in the pinchers. Tlicrc 
l]a ft aliglit use of botli borders of the teeth alKtve; below, the uiitcrior 
fborder only has been worn, The membi'ai)e still covers the posterior 
ElKirdei' of the intermediate teetU and a [lortion of their dental cup. 




1 ..iisiiirnim'*.'!" , 



Three Months (Figs. 41, 42, 43) From in front, tlie pinclier teeth 

are seen almost entirely free, though the gums still encircle tlie base of 
their free portion. Tlie intermediate teeth are in contact by tlie internal 
portion of their anterior border. In profile, the jaws are seen wider, 
thicker, and lesB curved ; tlie intermediate teeth are not yet completely 
free. Their free borders are separated behind ; the dental tables are 
slightly used ; both borders of the intermediate teeth are slightly worn 
toward their inner edge. The incisive arch increases in extent trans- 
versely. 
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Four Months (Figs. 44, 45, 46). — From in front the transverse 
dismeter of the jaws is increased ; the intermediate teeth are further out. 
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FITE MONTHS. 




Five Months (Figs. 4T, 48, 49).— The jawa lire thicker and the in- 
oisive arch ie wider trans versely. From in front the iiilermediiLte teeth 
lire seen almost entirely free. In profile these teeth are in contact by 
the whole extent or their nuterior border ; the table of the pincliers are 
more worii.especiftlly above. In each jaw the diiterior border of the 
iiitermcdiale teeth is worn almost for its whole length ; the posteriot 
bortler is leas worn. Below is seen, nnder the mucous membrane, the 
internal edge of the corner teeth, which are preparing to pierce throngh. 
They form a little elev.ition of the nincoiis meniliiiines placed itnme- 
(lintely behind the iatenial border of the correajiond iiig intermediate 
teeth. 
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Ten Months (Figs. 50,51,52). — These jaws come from a poiij' wli 
was ralber tttrdy in marking its age ; nevertliekiis, tiiey urc useful plates i 
from wbicU to study the diverse cliara^ters of tliis period. The pinchers 
and intei'mediate teeth are entirely free from the gum ; the anterior face I 
of these teeth is poliBhed, tlie little striatious or canals are lees visible ; 
the intermediate teeth, whicli have been in contact for some months, art 
worn on both borders. The corner teeth are just appearing, but are not | 
yet in contact with each other. The weiiring of the pincher teeth i 
greater thau that of the intermediate teeth. 




LEVELING, PROGRESSIVE USE, AND FALLING OUT OF THE INCISORS 
OF FIRST DENTITION. 

About One Year. — The corner teeth have protruded from 
the gums, but the inferior ones are not yet in contact with tlie 
superior teeth. The inferior pinchers, if not leveled, are at least 
very much used on both their borders. The incisive arch com- 
mences to be a little depressed in tlie centre. The superior pinchers 
and intermediate teetli juat commence to wear at their posterior 
borders. (Figs. 53, 54, 55.) 

About Sixteen Months. — The superior comer teeth meet the 
inferior and commence to wear at their anterior border; the 
necks are clear of the gums. Often at this time the inferior 
pinchers are leveled, but the intermediate teeth are rarely more 
than slightly worn. The incisive areh is flattened in front. 
<Figs. 56, 57, 58.) 

About Tweniy Moiilh>!. — The inferior comer teeth are nearly 
leveled; the superior ones are less so. The inferior pinchers 
stand out from the gums, and the intermediate teeth are often 
leveled. Tlie incisive arch becomes less convex. (Figs. 59, 
60,61.) 

About Two Years. — The inferior dental arch is completely 
leveled at tlie pinchers and intermediate teeth, and the superior 
arch is nearly so. The superior pinchers stand out from the 
gums, and behind them is found a modei-ately sensitive swelling, 
— due to the permanent teeth, whicli are pressing on the gum of 
the palatine arcli. The intermediate teeth are free from the 
gums above and below. The incisive arch has widened from 
side to side and the pinchers and intermediate teeth form almost 
a straight line. (Figs. 62, 63, 64.) 
(64) 



LEVELING, PROGRESSIVE USE, ETC. 65 

Girard thought that the pinchers were leveled at ten 

ths, the intermediate at one year, and the corner teeth at 

n to twenty-four months, but this is too definite; the 

le v^ling of the temporary incisors is somewhat irregular, and is 

coirisiderably modified by the depth of the cups, the amount of 

cenaont which they contain, and the character of the food upon 

^wliioh the animal is fed. Experience will teach the observer 

to ;place much value on the condition of the corner teeth, the 

a.rrxoiant of wear of the superior incisors, and upon the color, 

wlxioh gradually becomes darker. At the end of this period 

tlxe pinchers become broken, loose, and ready to fall from their 

sockets; they are less solidly fixed in the jaw and may be 

l>roken off, or are pushed out naturally by the permanent teeth, 

wliicli replace them. 

During this period, especially during the second year, the 

variations in the amount of wear of the teeth in different animals 

i^^y be very marked ; but, by a careful comparison of the use 

whicli each pair of teeth — ^pinchers, intermediate, and corners — 

have undergone, and, with close observation of the development 

and size of the bones, taking into consideration the intermaxil- 

'^^ bones, and the width and thickness of the body and 

"Ranches of the maxilla, a very close differentiation of a month 

^^ two may be made. Especial note must be made of the 

amoxixit of gum which still covers the crown of the teeth, or 

i^neir freedom from the gums, the discoloration on their surface, 

tne polishing off of the small striations, and the evidence of the 

protiri:ision of the permanent teeth under the gums behind the 

decidvious teeth. 
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ONE YEAR. 




One Yuar (Pigs. 53. 54, no) All ol" tlie rli-ci,liioiis incisors pan be 

t^ from ill front; ibe piiiciiei-s and iiiteraieilUite teetli are entirely free I 
Tn the gums. In profile the superior corner teeth are not yet in con- I 
t with the inferior teelh. The tublea Rhow a tiecided use on the po»- I 
*Zir bonlers of the ititermediate teeth, whieli, however, is subject to I 
"■*•" i^ilion, aecoriling to the height of the (losterior border in different ] 
^ *t^. There ia genemlly seen at this time in the anterior border a 1 
J'^*1<:»W line, elongatt^d transversely, which represents the elementary 1 
Lp«itfc^;j| gt„f_ 'flip corner teeth are still virgin. Comparison must be j 
I **^^*1« between the wear of the pincher teeth and that of the borders of 
I ''*^* intermediate teeth, and aceording to the amount of use which tha 
'•^tl^r have bad the animal can be judged as mtdp or njf tlie iige iiidi- 
Utttejl by the other marks. 
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Sixteen Months (Figs. 56, 57, 58). — All of the teeth are in contact. 
The superior corner teeth are in apposition with the inferior, antl liave 
coninienced to he levelud in both jnws ; the enamel of the cups and the 
peripheral enamel are separated ; the crown of the tooth is entirely free 
ft-om the gum. Often at this period the inferior pinchers are leveled, 
and Bometimes tlie inferior intermediate teeth are also leveled. In the 
upper jftw the lalsles of all teetli are entirely formed, the incisive archei 
lose their convexity. 



TWENTY MONTHS. 




Twenty Months fFigs. 59, 60, 61).— This month comes from a 
thoroughbred colt, wliich was graiii-fed iVom birth. It represents more 
use thnn should be at tliia age. The inferior corner teeth are leveled on 
their anterior border ; the superior corners are eomewliat worn, hut not 
even comparatively to the degree of iiae of the pinchers and interme- 
diates. The inferior pincliera are completely worn, and the inferior in- 
termediate teeth are leveled ; the incisive arcli has become less c 
but not wide enough for a two-year-old ; a bit of the gum still i 
around the roots. 
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EEUPTION OF THE PERMANENT OR ADULT TEETH. 

This period coraraeiices at the age of two or two and a 

half years, and finishes at five years. 

About TiiH) and a Half Years. — Successive falling out of 
the temporary pincher teeth; swelling of the gums and appear- 
ance of the anterior borders of the permanent pinchers. Ordi- 
narily these teeth appear in the superior jaw first, and the 
piercing of the gums is completely effected in about six weeks 
to two months. 

Rising Three Years. — As the colt is approaching the age 
of three years, we find in the superior jaw the permanent 
pinchers wholly out of the gums and almost reaching the level 
of the temporary intermediate teeth. In the inferior jaw, the 
borders and sometimes a greater extent of the free extremities of 
the teeth have appeared through the gums, though the teeth are 
still virgin ; the intermediate temporary teeth are free from the 
gums at their neck, and very much worn. The comer teeth 
are worn so that they touch each other by their external 
borders. (Figs. 65, 6Q, 67.) 

Three Years. — At three years of age all of the permanent 
pinchers are out of the gums and have reached the level of the 
temporaiy teeth. The permanent pinchers are wider trans- 
versely, square, and darker in color than the temporary teeth, 
and show little gutters on their anterior face. They differ dis- 
tinctly from the others, which are smaller, more convex, have a 
constriction in the neighborhood of the gums, are whiter, and 
are not marked with gutters. 
(14) 
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The time of the year and the race of the animal must be 
taken into consideration in determining the completion of three 
years. The better breeds of horses attain that age in mid- 
winter, while those of more common races do not attain it until 
the months of March, April, or May. 

Three Years Off. — When the colt is several months from 
three years of age the permanent teeth are well used on their 
borders and in contact with each other, but the dental cups are 
not yet complete circles, as the enamel which forms them is still 
connected with the peripheral enamel toward the borders of the 
teeth. The intermediate teeth are very much worn, protrude 
from the gums, and are sometimes broken and ready to fall out. 
The tables of the corner teeth have become very much larger 
and almost cover the external borders of the teeth. (Figs. 68, 
69, 70.) 

Rising Four Years. — Eruption of the permanent inter- 
mediate teeth and progressive falling out of the temporary inter- 
mediate teeth mark this period. The permanent intermediate 
teeth appear, but have not yet reached the level of the tables of 
the comer teeth, and are not yet worn. The central enamel in 
the pincher teeth surrounds the dental cup, which is flattened 
from in front to behind, and is almost distinct. The comer 
teeth commence to be free at their necks from the gums. 
(Figs. 71, 72, 73.) 

Four Years. — Each jaw shows four permanent teeth, with 
their tables on the same level ; the intermediate teeth are worn 
both on their anterior and posterior borders, but the dental cups 
are not entirely separated from the outside peripheral enamel. 
Often* the inferior pincher teeth are leveled, especially in well- 
bred horses. The temporary corner teeth stand out from the 
gums and are completely worn. (Figs. 74, 75, 76.) 

Four Years Off. — Loosening and successive falling out of 
the temporary corner teeth, which are worn to stumps, scarcely 
listened in their alveolar cavities. Sometimes one or more of 
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the corner teeth have fallen out, and we find the inferior borders 
of the permanent comer teeth appearing first, more frequently 
iu the npper jaw. The pincher.s and intermediate teeth are 
well worn. At this period we frequently find anomalies in the 
eruption of the teeth. It is not rare to see the intermediate and 
corner teeth appear at the same time; so that an animal which 
is only four or four and a half years of age may have the teeth 
which ordinarily indicate five years. (Figs, 77, 78, 79.) 

Misuig Five Yefws. — The four temporary comer teeth have 
fallen out and are replaced by the adult teeth. These last have 
not yet reached the level of tlie intermediate teeth and are not 
yet worn. Tlte pinchers are leveled ; their central enamel, 
elongated from side to side, is found farther and farther away 
from the anterior border of the dental table. The tables of the 
intermediate teeth are distinctly formed, (Figs. 80, 81, 82^,) 

Five Years. — The mouth is complete ; the incisive arch is 
semicircular and regular in shape ; all of the permanent teeth 
have reached the same level. The anterior borders of the corner 
teeth are completely worn. The posterior are not yet worn. 
(Figs. 83, 84, 85.) 

Five Yea?-s Off. — The above cliaracteristics are more distinct. 
The age has been more marlied by the continual friction and 
amount of work to which the comer teeth have been subjected. 
In the superior incisive arch, the posterior borders of tlie corner 
teeth rarely commence to be worn. The profile of tlie incisives 
shows a regular one-half circle, convex from above to below. 

During this period, besides the causes already refen-ed to 
which produce hasty or tardy eruption of the permanent teeth, 
other influences may act. Traeger, veterinarian at Doelden, 
noticed that gestation in the young mare delayed tlie eruption 
of the pennanent teeth ; he also observed that continuous preg- 
nancies diminished the wearing of the teeth. During this pe- 
riod the tusks may make their appearance, or they may be 
delayed until after all of the incisors are in place. In cases of 
doubt, a further examination should be made as to the con- 
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dition of the molars. By reference to the table of the eruption 
of these teeth it will be seen that the first permanent molar 
appears between the thirtieth and thirty-second months, the 
second at about three years, and the third at four to five years. 
The same rule as given for the second period applies here also, 
and a close comparison should be made of the comparative 
wearing of the pincher, intermediate, and corner teeth, as the 
first or second pair may be advanced in use and not correspond 
to the freshness of the delayed later teeth. 



RISING THREE YEARS. 
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Bisitig TTiree Yeare (Figs. 65, 66, 61).— From m front, in the upper 
jaw, the two permaueut pinclier teeth nre seen not yet opposite to the 
level or the intermediate deeidiiona teeth ; below, tlie ndult pinobeis are \ 
just coming lliioiigh the gum, showing a email portion of their anterior I 
fcce. In profile, the interraetliate teeth are verj' much woni, nml the 
constriction on their neck is pushed out beyond tjieir gams ; the corner \ 
teeth are mncli shortened; the dental table shows slight wear of the 
superior pinchers, which has been produced by the eruption of these 
teeth before the inferior temporary pinchers had fallen out, and, conse- 
quently, they have worn against the latter. The intermediate teetli are 
completely leveled ; the corner teeth are much used. 



THREE YEARS OFF. 




^\\ 



Three Yearg Of (Tigs,. 68, G9, 70).— From in front the four per- 



mnn^iit pincher teeth are seen, much larger and stronger tlmn the 
neigliboring tec-tli. The anterior bonlers of the superior pinchers are 
olilique, and their external borders are not yet in contact with tlie cor- 
responding part of the inferior teeth. In profile, the intermediate teetli 
are seen much used ; the corner teeth are short, and show the constric- 
tion at their neck. The tables are worn off level. Between the corner 
and the intermediate teeth on the lelt is seen the protrusion of gum 
made by the permanent intermediate tooth which is shortly to appear. 
The dental tables of the inferior intermediate teeth are very much worn, 
tliB superior teeth somewhat less so. The inferior corner teeth are 
I'litirely leveled. In this mouth the tables of the inferior pincher teeth 
lire the moat worn, as these teeth came out before the superior ones did. 
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RISING FOUR TEARS. 




Jtising Four Years {Figs. 71, 72, T3). — From in Tront are seen tlie 
eiglit adult iiiciaors; the piiidiers in coiitiict witli tlie opposite ones, nnil 
interiuediatc teetli not yet out to tlie level of tliu pinchers. In profile, 
tliia is also seen in this month. The corner teeth are very much worn ; 
the tables of the pinchers are considerahly worn, making almost a com- 
plete aepnrtition of the central, or cup, enamel from the peripheral 
enamel. This iidvaneed wear of the pincher teeth is not in direct 
harmony with the amount of use of the corner teeth. 



FOUR TEAHS. 




r ^ 
^i. 



Four Fears (Figs. 74,75,76), — From in Tront the Four superior per- 
manent teetU are seen in uontnct with the inferior teeth. The jaw has at- 
tained snob a width that the corner teeth are almost hidden. In profile, 
the latter are seen to be very small. The superior ones have commenced 
to be pushed out from the jaw. In the lower jaw are seen the tush teetli. 
iThe tables of the intermediate teeth (ire much worn, especially in the 
ipper jaw, in which the eruption took place first. The centnil enamel 
is only separated in the su|jerior left-hand teeth ; the inferior corner 
teeth are almost leveled, the sii|>erior ones completely so. The latter 
are being pushed out, and show their roots. 



FOUR YEARS OFF. 




RISING FIVE TEARS. 




■ Sising Five Tears (Figs. 80, 81, 82).— The four c 

^F teeth bnve been replaced by the permanent tei^th, but these n 

level with the intermedinte and are entirely virgin. The tables of the 

Other teeth show a more decided uae than those in the last figtires. 

Above, the cups arc formed in botb the pincher and intermediate teeth; 

the cups are nearly formed in the inferior iutenoediate teetU. 
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Five Tears (Tigs. 83,84,85). — The mouth is entirely made ; all of 
the permanent teeth Imve renchcd tlie same level in both jawB. The jaws 
are convex in both directions ; the tush teeth have completed their 
eruption. Tlie corner teeth have comtneiaced to wear on their anterior 
border; the pincher teeth are leveled, but the cups are still elongated 
from aide to side and are very narrow; they commence to approach to 
the posterior border of the teeth. This form of cup indicates that in 
these teeth the caps are very shallow. The incisive arches form a regular 
half-circle. 




LEVELING OF THE PERMANENT INCISORS. 



During this period the signs furnished by the dental appa- 
ratus become more difficult to recognize, and the determination, 
of tlie exact age is less precise than at an earlier period. The 
points to be examined from six years are, first, the wearing of 
the comer teeth, the form of the tmnsyerse diameters of the 
teeth, the position of tlie central enamel on the surface of the 
table, and the general outline of the incisive arch. 

At six years, after the complete leveling of the teeth, the 
tables of the pinchers commence to become oval in shape. The 
posterior border of the corner teeth has become worn and the 
cup is completely separated from the peripheral enamel. The 
cement disappears from the anterior face of the pinchers, so that 
they become whiter in color. Very frequently at this age the 
notch commences to show on the outer border of the superior 
corner teeth. 

At seven yeare, all of the teeth are denuded of cement on 
their outer faces and are much whiter in color. Tlie inferior 
comer tooth, wliich is narrower from in front to behind than the 
superior, wears only the anterior portion of the latter and makes 
distinct, in profile, the notch which we have just seen often 
commences at six. The pincher teeth become narrower from 
side to side, and the oval of the posterior border shows a pro- 
jection backward ; the intermediate teeth become oval, and, in 
both, the cups become decidedly narrower and are found nearer 
the posterior border of the teeth. In profile, the incidence of 
the jaws has altered from the convex arch of six years and 
tends to assume the form of an ogive. 

At eight years, the incisors commence to turn from a white 
to a yellowish white. The arches are narrower from side to 
(92) 
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side, the obliquity of the teeth is greater, and, as the inferior 
comer teeth now commence to wear by their posterior borders, 
their tables become elongated and correspond to the tables of 
the superior comer teeth in size, so that the notches of the latter 
become less marked. The interspaces between the teeth become 
more marked and the gum commences to retract from the 
crowns, giving a square cut-off appearance. The tables become 
more convex on their posterior borders, and the cups, which 
continually approach the posterior borders of the teeth, in the 
pincher teeth become convex behind. In front of them, half-way 
to the anterior border of the teeth, a transversely elongated dark- 
yellow line appears. This is the dental star^ brought into view 
by the uncovering of the calcified dental pulp. If the structure 
and formation of the incisive teeth are remembered, the exact 
value of the dental star will be better appreciated. In the 
virgin tooth the upper extremity is hollowed by the cup, and 
the dental pulp occupies the space between the anterior face of 
the cup and the anterior face of the tooth itself. But we have 
seen that the cup, pointing downward, also inclines toward the 
posterior border of the tooth. At eight years the cup is at 
the division of the posterior and middle thirds of the table of the 
tooth, and the dental pulp is found on the line between the 
middle and anterior thirds. The transverse extent of the dental 
star is much less in the intermediate and corner teeth than it is 
in the pincher teeth. 




fliaf Tears (Figa. 86, 87, 88) In front, tbe teeth appear mncli 

they were nt five years of age. In profile, we see in this aniinnl u in 
tardy eruption of tbe tiisii teetb, wbicb are not j'et quite free from 
glims, and are, tberefore, of little value as regards tbe age. The tables I 
furuisb a most accurate guide; tbe posterior bonier of bcitb inferior ami 
superior corner teeth urc worn ; the pincber teetli arc leveled and tlieir i 
tables tend to an oval form. It is seen, however, that the inferior cups 
are tbioker at their anterior borders, — dne to a small portion of the sur- 
face enamel still remaining. The cups are narrower from side to aide j 
than at five years, nnil somewhat closer to the posterior border of tbe 
table; the same appears on tbe intermediate teeth. It will be noticed 
that the cups of tbe superior corner teeth have fissuiiis on tbeir poste- 
rior laorders, which is of frequent gccurrenoe and does not interfere with 
judging (Jie amount of worli which tbey have performed. 
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SEVEN YEARS. 
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Seven Tears (Figs. 89. 90, 91).— There is nothing speeinl to be seen 
in Tront except tiint the teeth are whiter,— *Iue to tlie (iiBapiit-m-atioe of 
tlic cement, wiiich lias been worn from tlie Biirfat-e of the enamel, In 
proAle it is seen tliat tlie table of the inferior corner tootli is nnrrower 
than that of the BUpei'ior from the front to behimi, so tlmt ti notch ia 
formed on tUe posterior corner of tbe latter. The incident of the tooth 
is leas perpendicular tUnn at six years. The cnps of the tables of the 
intermediate teeth are wider from in front to behind and narrower from 
side to side. In the corner teeth the wearing snrface is larfjer and the 
Clips are smaller. The pinclier teetli are oval and the intennediate teeth 
commence to become so. In this month, again, the superior corne'r teeth 
are fissured on their posterior borders. 



EIGHT TEARS. 




Eight Years (Figs. 92, 113, 94).— The direction of tlio incisors is 
decidedly clmnged ; tlie inferior nm\ superior fti-clies are opposed ob- 
liquely ; seen from in front, the teeth project at tlie line of apposition. 
In the profile this is more apparent, and the arcli assumes more the form 
of sn ogive. The incisive arches arc still regular, but decidedly smaller 
than the earlier i^es. All of the inferior tables are leveled ; the piiiolier 
and intermediate teeth are oval, the corner teeth begin to become so. 
The cups commence to assume an angnlar form behind, and are narrow. 
The dental star has appeared in the pinchers and commences to show in 
the intermediate teeth, between the anterior border of the table and the 
corresponding part of the cup. 




After this time, which is commonly known as " past inarl 
' of mouth," commencing at nine years and extending to old age, 
the regularity of the wearing of the teeth and the certainty of 
the signs of age furnished by them become more variable. The 
uncertainty increases greatly after filteen years, and a year or 
two later the estimation of age from the teeth can only be a 
conjecture, based upon experience and subject to error of one, 
two, or even seveml years, which becomes greater the older the 
animal is. 

The changes of this period are : The successive alteration 
in sliape of the tables of the teeth ; the position of the cups in 
the incisors of both jaws; the form and location of the dental 
stars in the tables ; the obliquity or degree of incidence in the 
incisive arches; the convergence of the crowns and the narrow- 
ness of the jaw holding the roots ; the thickness of the enamel 
on the anterior and posterior faces of the teeth ; the appeamnce 
of the cement around tlie roots; and, the shape of the bones of 
the lace and jaw. 

At nine ymirs, ttie pinchers are round ; their cups are tri- 
angular and their dental stars are more distinct, but narrower. 
Tlie intermediate teeth commence to become round and the 
comers oval; the superior pinchers are often leveled; the 
notches on the superior corners often disappear. 

At ten years, the tables of the pinchers are decidedly round ; 
the cups are very small and distinctly triangular. The interme- 
diate teeth assume the shape of the pinchere the previous year. 
Tlie dental star is nearly in the middle of the table. 

At eleven years, the comer teeth are rounded. The cups 
are only small spots near the posterior borders of the tables ; 
the dental stars are in tlie middle of the tables. The inferior 
(100) 
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comers are as large at the gums as at their free extremities, and 
notches re-appear on the superior comer teeth. 

At twelve years^ all of the teeth are round ; only a trace 
of the cups remains in the inferior ones. The superior corners 
are leveled. Both incisive arches are much narrower and tlie 
tongue shows over their borders. The inferior border of the 
jaw-bone becomes sharp, and a flattening of the sides of the 
face, over the roots of the superior molars, is seen. The inci- 
dence of the incisive arches increases, especially if the teeth are 
unusually long. 

At thirteen years^ the signs of twelve years are more 
marked. The notch on the superior corner teetli is greater. 
The cups usually disappear from the inferior incisors at this 
age, and the superior pinchers become round. 

At fourteen years^ the pinchers become triangular ; the 
incisive arch is depressed in front and becomes decidedly 
narrower. 

At fifteen years^ the intermediate teeth commence to 
become triangular. The dental star is round in all the lower 
teeth and is dark and distinct. The cups of the iii)|)er teeth 
are smaller in size. 

At sixteen years^ the intermediate teeth are triangular. 

At seventeen years^ all of the lower teetli are triangular, 
and the dental stars are small and round. The cups of tlie 
upper comer teeth have disappeared and those of the others 
are round. 

After nineteen^ the cups have usually all disappeared, the 
teeth approach a line parallel to the bones of the jaw, which is 
especially marked in the lower jaw, and the arches are flattened 
from side to side. The lower teeth may be woni almost to the 
gums, and deposits of cement around their roots may develop 
to supply a wearing surface. 
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Nine Yenrg (Figs. 95, fl6, 97). — Tliere is no special cliange to bo 
seen Trom in front or in proHle, altlioiigh onlinarilj tlie teeth ni-e moro 
obliquely formed and less fresli-looking than at eight years of age. The 
notch on the superior corner has generally disappeurert ; the tables, how- 
rver, at this age are characteristic ; the pinchers are rounded and their 
fups have assumed a triangular form ; the dental star ia narrower and 
more distinct, and is nearly in the centre of the table ; the intermediate 
teeth commence to become round, and tlic comer teeth are oval ; the 
superior pineher teeth are sometimes leveled ; the inferior incisive arch 
is narrower and depressed in the centre. 



m] 




Ten Years (FigB. 98, ^^, 100).— Prom the iiicrenfied oMiriuity of 
tlie teetli tlie jsiwg become proniiii«iit in front, nud nt ilie (irdinsry height 
of llic lietul the inferior incisors are hidden when looked nt from in front. 
The ogive formed by the two sets of incisors, when loolied at i[i profile, 
is more closed ; the angle of the teeth increaaee, nnd a greater interppaee 
is fotmd lietween the intermeiliiite and cornrr teeth. On tlic tables the 
inferior [linehers are aeeu to he more ronnded than at nine yearB, and tile 
cnii is smaller and decidedly triniignlar; it is closer to the jjostei'ior 
border of the teeth. The dental star, still more apparent, is fonnd iibdnt 
the centre of the teeth. The intermediate teeth are rounded and the 
corner teeth commence to assume this form. The example furnislied by 
tile piate shows deep (issnres on the posterior border of the corner teeth. 
The incisive arcli is Hatter in the centre. In the plate showing the teeth 
from in front the superior pinchers are seen to be somewhat worn from 
erihbiug. 




AGE OF THE DOMESTIC ANIMALS. 




ELE'V'EN YEAKS. 




Eleven Years (Figs. 101. 103, 103). — Tlio iiicidence of tlie jaws 
increaees in obliquity so Lljnt tlie head of the liorse must be raised to 
9cel)0th from in front. In profile, the superior corner tooth is decidedly 
rnore oblique tlinn tlie intermediate one ; tlic Inferior is the same size at 
its free surfitoe and its base, and its gum is square. The iuferior tables 
lire round on the intevmediiite and rounded on the corners. In the lower 
jAvr the cups are diminished to little islands close to the posterior borders 
cf tlie tables, and the dental stare are narrower from side to side and 
near the centre of tlie tnblew. In the upper jaw the cups of the corner 
teetli arc elliptic luid commenoe tu disappear. 



TWELVE YEAKS. 



lOS. 




Twelve Tears (Figs. 104, 105, 106).— The inoicience of the jaws is 
«till more oblique tLn,ii at eleven years. In profile, the superior comer 
tooth is still more oblique ; it lins a. notch on Its posterior border, and it 
ia se|>aratecl farther from the intermediate. The inferior tables are round 
and nearly leveled, or only have traces of the enps. A yellow spot rep- > 
reseiits the denial star. The superior corner teeth are almost leveled. 
The incisive arches are narrower and less convex than at au eurlicr age. 



TDIKTEEN YEARS. 





arftfWcCTi rears (FigB. 107. 108, 109).— In front, tlie appearance is 

iducb the same as it is at twelve years. In profile, the notch of the an- 

perior corner tooth is larger ; the inferior ftpi>enrs narrow, with its boi-ders 

Lpnrallel. The plate, drawn from a mare's moiitli, shows ludimeiitary tiiak 

rteeth. The Inferior tables are round and generally leveled. The supe- 

[rior comer teeth are generally leveled. In the superior pinchers the 

ups are rounded. 



FIFTEEN YEAKS. 




Fifteen Yearn (Fiya. 110, 111, 112).— Ffoin in front tlie inferior 

^etli nppenr shorter tliaii tlie sn|)eriut', iis tlm jtiw has not \nx\\ raieeil to 

3iG proper height ; in prdflle, they itre seen to be almiit the same lengtb. 

! uotcit irj tlie snpevior comer teetli continues. Tlie inTevior tiiblea 

w, ill tlieir centre, a very tleeliied, roniided dentiil star. The pinchers 

■ iienrly triniiffiilar in shape; tlie interineiliate teetli begin to lieuome 

The central eiinnnil in the iip|)i;r |>itic]i<^r^ \a much smaller than at 

Iiirteeu yeara; the incisive arch is depressed in front find narrowed 

iversely. In this month the cups have dipappeared from the upper 

r teeth. 
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SEVENTEEN VE.\RS. 





Bevenieen Years (Figs. 113, lU, 115). — In I'miit, tliu siiiwi'lur cur. 

Iner teeth incline towaiil tLe centre. TLe line of ujiponition of tiio twtli 

1 Terj- oblitiiie on the horizontal line. To aee tht' iiifi-rior teeth iHii- 

pinctly, the hend tniist he well llltol. The tables of tlio inlVnlur teeth 

e all tt-iangnlar; the dentiit star is in the centre and distinctly round. 

The infei'ior incisive arch is narrow, only slightly convex, and the leolh 

4)pear more separateil from eaeli other than at any i)r«vious period ; the 

hincliers especially are separated from each other in the mcdinn line. 

The tables of the snperior teeth arc triangiilnr ; the cnps of the piuelmra 

f Jinve nearly disappeared. 



NINETEEN YEARS. 




Ninelreii Years (Figs. 116, 117, 118) From in IVont llif s.iiiLTior 

corner teetli point liistiiictly toward tlie tiiediuii line ; tlie iiitcrine'liittf 
tcetU (■oiiimi.'iice to iiK^Iiiie in tlie suiup direction, e<liowtn>^ a nitirlcei) tri- 
nilt!;iiUir space between tbein ut tlie line of tlie uninB. In jn-ofile, tbe 
ogive Tormcd ijy tlie sipposilion ol' tlie jaws is more closed. Tlie noted 
still rcinaiiitj in the superior corner teeth, but b less in:ii'kcd in ttiis ngi- 
from Uie increneed liorizoutal position ol' the inferior comer tuetli. Tbe 
tnliles of tlie piuehers and tlic intermediate inferior tcetli seem to con- 
verge at their posterior border, on account of tbeir diverging in front; 
their antero-posterior diameters bave Ijeconie grenter. Tlie inferior cor- 
iH-r teetli are always triansrtilar in tbe upper jaw ; the pinelier teeth are 
iimmlly leveled, altliouLjh tlie eiips sometimes rcmiiiii in theui for sevfcnl 



TWENTY-ONE TEARS. 




Twe7iti/-one Teaj-s (Figs. 119, 120, 121). — The teotli become bo hori- 
zontal tlint, looked at in front, the inferior ones ara ecarcely seen uulesB 
the head is well miaed. The triangular interspacee at the base of the 
superioi- incisors increaBe in aiiie and the convergence of the free ends 
becomes more marked. In profile, the jaws are seen diminished in size ; 
the inferior corner teeth have become almost borizontal and have worn 
off the notch on the superior corners. The weariug surfaces of these 
teeth become elonjrated from in front to behind and have lost their tri- 
angnlar shape. The tables of the superior pinchers and intermediate 
teeth are elongated from in front to behind and distinctly triangular; 
lliey are generally leveled. The tables of the inferior teeth commence 
to flfttteu from side to side and are more distinctly separated. 
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THIRTY VEAUS. 




T/itrfy Years (Figs. 122, 123, 124).— This pinte shows the cbdr- 
ncter of estrome okl ftge, Iii front, tlie siiiierior incisive iircli overliips 
tlie inrerior, wliicb 1ms liecoine con side ml ily narrower ; the convergence 
of tlie corner and intermedinte teeth beeonies more mnrked. In girofilc, 
the inferior incisors are almost liorizontiil, e8|>eciiill.V the comer oiien; 
the jaws are tlnniioil and are wider niMirt from each other in the region 
pf llic bars. The tables of the inferior tectli are flattened from side to 
Bide (biangnlar). The peripheral cniinicl has almost disiippeai-ed from 
the posterior honler of the teeth, lu tlie iip[ier jaw the tables are flat- 
tened from side to side nnd the enamel is nearly worn away. Sometimes 
In one or in botli jaws the teeth have acquired an extreme length and 
nre not leveled; or, at other times they are worn away almost to the 
I'oota and level willi the gnms, and are surroniiiled by a large deposit 
of the rntlical cement which covers the dentine, while the enamel has 
entirely disappeiu'ed. 



IRREGULARITIES 01- THE DENTAL SYSTEM. 



The dental system offers a large iiumber of very interesting 
and important irregularities, Wlien these exist the horse is 
said to have an irregular mouth, or to be falsely marked. Some 
of the irregularities ai-e without importance, while others may 
influence tlie wearing of tlie teeth to such a degree as to make 
the determination of age excessively difficult, except by a careful 




study of all of the changes and a comparison of the indications 
furnished by the other \jarts of the body. 

The irregularities can be classified as follows : — 

1. Number, — augmentation and diminution. 

2. Form of the incisors. 

3. Uniting of two incisors, 

4. Tlie form of the cup ; fissure of the dental cup. 

5. Depth of the dental cup and size of its cavity ( 



6. Fault of length or excess of s 
(122) 



! ol' one of the jaws 
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(prognathism, bmchygnatliisni); excess of length of the superior 
I incisive arch. 

7. Excess or fault of use. 

8. Marks produced by cribbing. 

9. Fraudulent altciutious, — removal of the milk-teeth, 
I bishoping. filing the comers. 

IRREGDLARITIES IN NUMBER — AUGMENTATION. 
Incisors. — The most curious example of this anomaly is 
[one which was noted for the first time bv Lafosse, in 1772. 




He states that )ie found horses with double rows of incisive 
'th. This anomnly was again noted by Goubaux, in 1842, 
s case had two rows of incisors of second dentition in each 
IV, making twenty-four in all. 

Augmentation or duphration of the incisors of second den- 
I tition for one or two paire of teeth is not rare. The accomjiany- 
ing plates give an excellent example. In Figure 125 there are 

I two supemumeraiy pinchers (aa) and one supernumerary inter- 
mediate tooth (i). Figure 126 shows two supernumerary inter- 
pediate teeth (n and h). Figure 127 has an intermediate tooth 
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(a) dhvcted transversely and held in place below the incisive 
foramen by a bony bridge, 

Figui-es 128 and 1'28<( show a pincher tooth similarly 
deflected. 

All these teeth are oi' second dentition. 

Supernumerary teeth of the lower jaw are less common 
than in the upper one; they sometimes, however, occur. The 
presence of 8ui>eniumerary teeth rarely modifies the wearing of 
the others in the marking of age. Supernumemry teeth are 
usually firmly held in their alveolar cavities, and rarely alter 
the shape of the arch of the incisors except when milk-teeth arc 
still remaining, with which they should not be conibiuided. 

Figures 129 and 130 sliow an upper jaw from the collec- 
tiou of Dr. J, W. Gadsden, of Philadelphia, in which will be 
seen two supernumerary intermediate teeth, a right-liand super- 
numerary comer tooth, and the corner teeth of fii"st dentition 
still remaining. 
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Tush Teeth. — Goubaux reports a case of an ass with a 
supernumerary tush tooth which seems unique (FJg. l:il). 




MoktTs. — Supeniumerai-)' molars have only l>een found in 
the upper jaw. They occur sometimes in line in the normal 
arch, at other times protrude to the outer side, in which case 
they may cause trouble by woundiuf,' the cheek. They have 
also befcn found under the zygomatic process at the base of the 
ear, where they may caust^ an abscess which ojjens on the exte- 
rior, and have been known to protrude into the cranium. 

Figure 132 represents a sub-zygomatic 
molar, natural size, removed from an abscess 
under the ear of a three- month-old gelding, 
by Dr. W. J. Martin, of Kankakee, Kansas, 




niMlNUTION. 

Diminution in the number of the incisors 
is less frequent than the presence of super- 
numerary teeth. Diminution should not be 
confounded with cases of tardy eniption ; uor with those cases 
of an'est of development, in which the teeth remain in their 
alveolar cavities; nor with cases of fractnre or surgical injuries 
and loss of teeth. Diminution includes only the complete abor- 
tion of the dental follicles, and can sometimes only be deter- 



IRREGULARITIES BY UNITING OF TWO INCISORS. V21 

mined by Gxamiiiation of the jaw aJler deatli. Incisor, tush, 
or molar teetli may be absent. 

Tlie tush tooth is tlie one which is most frequently absent, 
— a coudilioii, however, which is practically normal in mares, 

IRREGULARITIES OF FORM. 

Ill certain subjects the incisors of the lower jaw present, at 
the age of six years, a decided triangular form, such as is usually 
seen at iburtecn to tifleen years of age. 




This tiianp[ulai ity is readily distinguished from that of the 
older age by the piesence of the cup. 

IRREGULARITIES BV UNITING OK TWO INCISORS. 

This sort of irregularity has no sjwcial importance as to the 
determination of age, but is interesting as a curiosity. Figure 
134 shows the upper jaw of a horse with a double left-hand 
intermediate tooth, in which the two cups are perfectly 
distinct. 
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IRKEGULARJTIES IN FORM OF THE DENTAL CUP — FISSURE. 

Fissure of the incisor teeth, by failui'c of the enamel on the 
posteriov face to completely surround them, is rather more com- 
mon in asses and mules than in horses. Tlie fissure may 
represent only a small portion of the tooth, or it may constitute 
a complete division of the posteriov surface, leaving the periph- 
eral enamel in the form of a crescent (Fig. 136). 

IRREGDLARITIES IN DEPTH OF THE DENTAL CUPS. 

Frequently the dental cup continues on the table of the 
teeth at a time when it sliould liiive disappeared. Tliis ocairs 
more frequently in vovy well bred horses in wliicli the develop- 
ment of the teeth has been precocious, and in which tlie teeth 
have such a consistency and hardness that they do not wear 
away hy use, as they do in more common bred horses. 

EXCESS OF HARDNESS OP THE TEETH. 

The nature of the food which the animal has eaten and 
the condition of health of the teeth are causes which tend to 
influence this irregularity. It is a condition rarely noticed 
before the age of seven or eight years. 

The length of the teeth and the form of the dental tables 
are less to be considered in estimating excessive length of the 
tcetli than is the form of the teeth and that of the cups. 

EXCESS OF LENGTH OF THE DENTAL CUP. 

Sometimes while the teeth have worn in the ordinary way, 
have diminished in length, and have undergone the usual 
changes in the shape of their tables, the cups continue in size 
and shape not corresponding with the other indications of age. 

In these, an attentive examination of the tables of the 
incisors with i-efereiice to their shape; the size of the dental star, 
its situation f the condition of the upj^er incisors; the direction 
of the teeth, their lengtli, color, etc., will rectify the faulty indi- 
cations funiislied by the cups. 
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tcetli nrid vf the left 
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NINE TEARS. 




Nine Tears (Figs. 137. 138, 139).— These plntes a 
of a liorse nine yenra of age; the ilental cups ure of j 
■eifi'esenting a j-oitnger age. In profile, tbe 



from the teeth 
of the teetli i« 



seen to be thtit ( 
roira<l ; the central c 
liorder of the teeth. 
dctitiil star is ne.ir the 
the freshness of the c 
the notch on the nppe 



the inferior tahlcs me 
iiimel incloses small ciii>3 close to the poaterinv 
The cornei- teeth are leveled and ronmlei) ; tlie 
inidiUe of the teeth. These chamcterR, added to 
nier teeth, the obliquity of the inferior iiieisoi'N, 
d the genemi condition of the euhject, 



are sufficient to rectify any error indicated hy the first inspection. 



' - 
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FOUKTEEX TEARS. 




Fovrteen Years (Figs. 140, 141, 142).— Tliis figiiv.^ is tilien from 
the mouth of a horse fourteen years of age. The leveling of the teeth 
would only intlieate ahoiit ten years of age, but a. close exiitniDatioD of 
the tallies shows (1) that the pinchers are nearly triangular; (2) the 
ioterniediiite teeth oommence to become so ; (3) the dental star is per- 
fectly distinct, narrow, and rounded; (4) the inferior incisive arch ia 
depressed in its centre. Seen from in front, the teeth ahovr no cement, 
and the inferior teeth are so horizontal as to be hidden unless the head 
is raised. In profile, the inferior corner tooth ia no more ohliqne than 
that of a horse ten j-ears of age, is narrow in front to behind, and has 
about the same diameter its entire length. The superior corner tooth ia 
notched. The incidence of the incisive archea ia acute. All of these 
cbnrncters indicate that it is older than would be supposed from the first 
observation of the teeth. 
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IHBEGULARITIES FROM FAULT OF LENGTH OR EXCESS OF SIZE 
OF ONE OP THE JAWS. 

Deficiency in lengtli of either of the jaws is rare in the 
horse, but sometimes occurs. The simplest form is wliere there 
is a slight projection of the lower jaw (prognathism in man) ; 
in this there is excessive wearing of the lower incisors, which 
comphcates the determination of age (Fig. 143). A more seri- 
ous abnormality is deficiency in length in the lower jaw (brachyg- 
natliism in man), which is followed by deformity of the inter- 
maxillary bones ; these curve down and interfere greatly with 
tlie prehension of food, especially at pasture. 

In prognathism the lower table may project for a variable 
distance beyond the upper jaw, but it is rare that it extends 
beyond to any marked degree, and, wliile it causes the teeth to 
wear away rapidly, there is not often any alteration in the inci- 
dence of the jaws. In brachygnathism the difference in length 
of the two jaws may be very great, in some cases so great that 
the upper jaw completely overreaches the lower one, and by 
bending of the intermaxillary bones the upper teeth drop over 
the anterior face of the lower teeth, while the latter point their 
tables directly into the hard palate ; in other cases the posterior 
face of the upper incisors wears against the anterior face of the 
lower incisors until both are beveled into sharp wedges (Fig. 144). 

EXCESS OF WIDTH OF THE UPPER INCISIVE ARCH. 

This condition is normal in old horses, without incon- 
veniencing them. It sometimes occurs in young horses, in which 
the irregular wearing against the upper teeth produces marked 
notching and sometimes interferes with the prehension of food j 
in one case, in a well-bred Hambletonian mare, in which the 
excess of breadth of the upper incisive arch was due to the 
presence of supernumerary comei' teeth, giving the arch eight! 
teeth in all, the deformity was very marked. 

IRREGULARITIES BY EXCESS OR FAULT OF USE. 

As a general thing the incisive teeth have the same length! 
in their free portion, although the whole tooth is constantly 
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shortening each year, ftom the wearing away of its table ; this 
even length ia maintained by the roots being constantly forced 
from the alveolar cavities and becoming a part of the free 
portion ; transverse lines, filed at definite points on the an- 
terior surface of the incisors, will be seen to approach the 
table and disappear, one after another. Exjseriments by Pessina 
showed that in common horses the annual wearing is about 
4J millimetres, while in thoroughbreds it is only about 3 milli- 
metres ; experiments by Bouley verified those of Peasina. 

Girard, after numerous investigations, determined that the 
free portions of the incisors, from the gum to the table, average 
15 millimetres. This is subject to some variation, but normal 
pinchei-s rarely vary from 18 millimetres in lehgth, intermediate 
teeth beyond 15 millimetres, while corner teeth are about 13 
millimetres. Variation in the length of the incisors may be from 
excess of length or from deficiency of length. 

EXCESS OF LENGTU. 

This anomaly occurs in several ways, cither occurring in 
both jaws, or in the teeth of the upper jaw alone, or at times 
only in cerUdn teeth of one or the other jaw. 

EXCESS OF LENGTH OF BOTH JAWS. 
Wlien the teeth of both jaws are too long, there is a general 
tendency for tliera to become parallel ; that is, to approach a hori- 
zontal direction ; but their free extremities are diverged like the 
ribs of a fan, and the wearing surface, or table, kIiows the char- 
acter of the age of the horse ; flattened in front to behind, they 
do not tend to take an oval form ; the central enamel occupies a 
large portion of the dental table. There is often a little external 
cavity in the inferior corner teeth ; the excess of length of the 
crown of the tooth is not in proportion to that of tlie root; the 
teeth are less solidly fixed in their alveolar cavities, and are sub- 
ject to fracture from moderate violence, on account of the great 
leverage of the lengthened crown. These teeth on their table 
apparently show an age which is sometimes very deceptive. 
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To determine the exact age, it is necessary to shorten, by the 
imagination, the elongated teeth ; determine by a close exami- 
nation what would be the form of the tables of the teeth were 
they cut off to their proper length, what would be the form and 
position of the cups and dental stars in such a shortened tooth, 
and give to the animal the age which the alterations indicate. 

Cutting off incisors of great length in a young horse need 
not be considered a fraudulent act on the part of the dealer, for, 
while shortening of the long teeth of old age is a trick to deceive 
the ignorant, who associate long teeth with great age, the short- 
ening of the teeth of a young horse gives a table indicating a 
greater age, and will not deceive the expert, who should always 
examine any horse on purchase. 

EXCESS OF LENGTH OF THE INCISORS OF THE UPPER JAW. 

This anomaly constitutes what is commonly known as 
parrot-mouth (Figs. 145 and 146), on account of the analogy 
in the appearance of the upper jaw to the corresponding beak 
of this bird. The upper teeth may acquire a length of 2J 
inches, and are frequently very much curved forward and down- 
ward, while their posterior faces are worn away to a sharp bevel 
by their contact with the inferior incisors. These latter are fre- 
quently shorter than normal, and the parrot's beak is formed by 
the pincher and intermediate teeth, with only the internal border 
of the comer teeth, while the rest of the latter is worn into a 
deep notch. These deformities are frequently much greater on 
one side of the jaw than on the other. 

In some horses five years old the upper jaw projects a line 
or two in front of the inferior jaw, whilst the posterior surface 
of the teeth in both jaws corresponds, which produces excessive 
wearing of the posterior part of the upper incisors, leaving a 
little line in front of their table, which predisposes to the formation 
of parrot-mouth. Usually, however, parrot-mouth is only seen 
in very old horses. It interferes more or less, according to its 
development, in the prehension of food, especially with oats, as 
the projection of the teeth interferes somewhat with the move- 
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ments of the lips ; the elongated teeth also render less the maxi- 
mum extent to which the incisois can open than in a normal 
mouth ; the latter can usually open 2^ inches, or a little more, 
while in certain parrot-mouths the space between the open in- 
cisors is only IJ to 1 J inches. The'beveled and distorted tables 
of the incisors in a parrot-mouth render the determination of 
age, for these, practically impossible. The judgment of age 
may be based upon the relative characters, as to the inclination 
of the teeth, their color, their size, and what one supposes would 
be their tables were they cut to their proper length. It 
frequently happens that a parrot-mouth so interferes with mas- 
tication, on the part of the animal, that it becomes necessary 
to resort to operative measures with the saw and file to give 
the animal a normal month. This operation not only relieves 
the animal, but restores it to the appearance of its approximate 
age, and does not enter into the category of fraudulent measures. 

EXCESS OP LENGTH OF THE INCISOHS OF THE LOWER JAW. 
A condition which might be called a reversed parrot- 
mouth is sometimes seen, which seems to be caused by a sUght 
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prognathism of the lower jaw, or a deficiency of the teeth of 
the upper jaw. It is usually limited to the pinchers and inter- 
mediate teeth (Fig. 147), This condition is more frequent in 
mules than in horses, and produces great inconvenience in 
seizing food, frequently requiring operative interference. 




EXCESSIVE LENGTH OF SINGLE TEETH OF THE JAW. 
Mouths occasionally are seen in wliich only one, two, or a 
small numher of teeth are distorted ; this occurs at times on one 
side only, or it occurs frequently that the teeth on one side are 
very long and those on the opposite side very short, correspond- 
ing with an inverse condition in the other jaw. In cases like 
this it should always be the rule, as is necessary in all horses 
to determine age, to inspect them from both sides. In horses of 
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seven or eight years old, a slight increase of wearing on one side 
of the jaw wili irequently tniike, in the table-mark, a deviation 
of a year or two in the apjwarancc of tlie animal's age, which is 
readily con-ected by a furtlier examination from the otlier side. 

DEFICIENCY OF LENGTH OF TUE FREE PORTION OF THE INCISORS. 

Deficiency of length is seen only in very old horses; the 
teeth are always in apposition, except in the case of cribbing 
horses, when they may be so worn ofi" as not to reacli tboNC 
of the other jaw. The diminution in the length may be ho 
great that notluiig but a mere stub remains. This condition is 
frequently accompanied by cemenkima^ or tumors tluowii out by 
tlie initated alveolar periosteum (Fig 148). 

MOLAR TERTH. 

As in the case of the inci^^ors. the irregularities of the molar 
teeth are due to excess and deficiency of length. This may 
occur on one or both sides of the jaw, on all of tlie tables of an 
arch, or only on certain teeth. 

DEFICIENCY OF LENGTH OF THE .CROWN, 

Inferior Jaw. — The abnormal use of the molars rarely ex- 
tends to all of them in an arch; sometimes those in the centre 
of the arch are the most worn (Fig. 149), giving it a concavity, 
in which the corresponding elongated teeth of the upper jaw fit ; 
or sometimes they arc worn most at the extremities of the aix-h, 
with an inverse condition of the upi^er jaw (Fig. 150) ; in molars 
which have l>een excessively worn the crown mai' liave disap- 
peared, leaving the roots as distinct and ap])arently supernu- 
merary teeth (Fig. 149). In this case, as was noticed in flie 
study of the structure of teeth, when tliey are worn down, they 
produce an irritation of their alveolar cavities which causes an 
excessive deposit of callous bone or cement, which unites them 
together and aids them in their function, but sometimes causes 
annoying bony tumors ; however, the new function is not as 
complete as the original one, as the hard enamel has disappeared 
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and the wearing surface is much softer ; the mastication is not 
complete, and the animal shows the effect of a lessened nutrition. 
Stuperior Jaw, — What has been said of the lower jaw ap- 
plies to the upper, but the changes in them are less frequent. 




Ighi) uf a vary oM horae. 
tu thok'ft ot figure. 

The separation of the roots in the upper jaw is less common, as 
these teeth are longer and contain a greater amount of enamel. 

EXCESS OF LENGTH OF THE CROWNS. 

Excess of length of the crowns or portions of them is of 
rather common occurrence. As the upper molars are broader as 



I 



EXCESS OP LENGTH OF THE CROWNS. 143 

well as longer thnii the lower ones, the lower jaw is obliged to 
liave a lateral movement in order to grind against the whole 
table of the tbrraer. Wlien the horse is fed under the ordinary 
conditions of nature, finding coarse weeds, twigs, hard vegetable 
matters and resisting substances, as dirt, etc., mixed with its 
food, this lateral movement is rendered complete by tlie slowness 
and difficulty of mastication, and the teeth are kept worn evenly. 
A\'hen, however, the animals are given selected fine hay, cleaned 
oats and slops and marshes, easy of mastication, they use the 
jaws like a cliopping machine, and all parts of the grinding 
surlaces are not brought into contact. Again, whcu horses, 
lilte cab-horses, doctors' hacks, etc., are fed at inegular times 
and in a hurry, they masticate incompletely, give the jaws but 
little lateral movement, and the narrower, lower jaws wear only 
against the intemal portion of the tables of the upper teeth. 
Wlien from any cause, such as caries of a tooth, cementoraa, 
disease of any kind, or deformity, tlie animal chews more on one 
side than the other, the normal bevel of tlie teeth tlirowa the 
wearing surfaces from their natural position, and, while some 
portions are worn faster, otliers do not receive the proper amount 
of nse. Wlien one or more teeth have been partially destroyed 
or lost, the opposing teeth, finding lessened resistance, become 
excessive in length and frequently iiTcgular in shape. The 
irregularity of shape from any of the above causes is usually in 
the form of an increased bevel. Only the internal surface of 
the upjier molars is worn, causing the formation of a little ledge 
along their outer borders. This acts as a check to lateral 
motion of the lower jaw, soon prevents it altogether, and cause 
and effect promptly react on each other. Tlie external borders 
of the upper jaw become long, thin, and sharp, and their inegu- 
lar. ragged edges cut the cheeks and serve as lodging places tor 
balls of food, which may decompose, causing further irritation 
to the mucous membranes. Tlie internal borders of the lower 
teeth may become very long and stand up like so many arrow- 
points, cutting the tongue and even penetrating the hard palate. 
The pressure on the border of the teeth worn close to their 
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roots and the lateral pressure due to the leverage of the crown 
on its root in the alveolar cavity produce iurther irritation and 
prevent proper mastication. Tlie pain on one side frequently 
confines the grinding entirely to the other. The loss of tlie 
lateral motion also prevents the slight forc-aud-hack play of the 
arclies of the teeth, and soon the anterior edge of the tii-st molar 
above and the posterior edge of the last molar below grow into 
points, which may be very annoying to the animal; removal of 
the latter is troublesome to the surgeon. Disease of a molar in one 




jaw, or its absence from fracture or otherwise, is soon followed 
by complication in the opposing teeth of the other jaw. Fig. 
152 shows a fourth molar in the up\>er jaw with a cavity which 
was the size of a hen's egg, into which points the fourth inferior 
molar, which, from want of resistance, lias become elongated. 
The presence of a dental cyst probably explains the enlargement 
of the upper tooth and also the softness of its texture which 
allowed it to be worn hollo«'. 

Irregularity and deformity of the molars are the causes of 
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1 coocCitutional trouble ; the interference \ri\h the xoechani- 
eal a<?tion of Uie jaws and t\\e soreness produced in thmi and 
iii the checks and tongue render trituratioD ol' the Ibod aud 
mixtuDC with uliva iucomplete ; tlio unprepared food is not 
di<re6tcd and aesimilatcd pro])erly, causing a defective nutrition ; 
tk' animal falls away in flesh, becomes tiide-bouiid, aud may liave 
iitUcks of indigestion. The non-assimilation of tJic food causes 
indigestions and atony of the digestive tract and predisposes to 
intestinal calculi. Tlie molars of all stable-led aninntls should 
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»* looked to once or twice a year, including those of mce-colts 
^iiicli are grain-fed from weaning. The inspection of the molars 
slioiild constitute a part of examination for soundness, 

ACCIDENTAL IRREGULARITIES. 

Accidents from various causes, injuries, wovnids, fractures 
Ol the jaw-bone, with or without loss of the teeth, aud abnormal 
gfovvtlis, may so interfere with mastication on one side of the 
niouth that they cause an excessive wearing of the teeth on the 
■other side. 

Vicious, nervous, and irritable horses fi-equently bite at 
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their mangers, chains, wagon-pole, or otlier foreign bodies, and 
chip off the edges of the incisors, or they may even wear them 
to a considerable degree, so as to greatly change their form and 
tables and interfere more or less with the characters from which 
we judge the age. In many of these cases, however, the cause 
is evident, and the unilateral wearing, or the rough, irregular 
loss of substance, can be replaced by the imagination, and the 
accurate age determined. 

IRREGULARITIES FROM CBIBBING. 

Cribbing is recognized as of two kinds: 1st, that of the 
wind-sucker who pursues the habit, nose in air, and consequently 
produces no abnormal wearing of the teeth ; and 2d, the cribber, 
who requires some foreign body between its teeth and wears 
them at the point of prehension. For the former, M. Goubanx 
proposed, in 1866, the name of " aeropinic," 

According to the manner of cribbing and the character of 
the object which the horse chooses for support of the teeth, the 
wearing of the latter may be much varied. The object seized 
may be the feed-box, the rail of the manger, or a part of the 
stall, which may be horizontal or may be vertical; it may be 
the end of a poll or shaft, a chain, hitching-strap, or part of 
another horse's harness ; in one case of the writer's, the horse 
would only crib on a small piece of wood when hung loose on 
a cord. Rare cases crib by seizing their own legs. Sometimes 
the support is only taken with the lips or the tuft of the chin, 
and ill these there is no wearing of the teeth. 

According to the size of the object, or the position assumed 
by the horse in cribbing, the contact of the teeth may be only 
by the anterior borders, only by the posterior borders, or by 
both ; it may be by one jaw or by both ; it may be by a num- 
ber of teeth, or only by one or two teeth. In whatever mannt-v 
the cribbing is done, but little force is used, and the worn sur- 
face of the teeth is smooth, even, and polished, so that it is 
readily distinguished from the roughened edges of teeth worn 
by vicious or nervous biting. When the support of the teeth 
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has been taken, the animal makes an effort of deglutition, which 
is Ibllowed by a pecaliar " cluck " sound. In examining an 
animal, even where the age is readily rect^nized, care ^ould 
be taken to open the jaws completely, eo as to inspect all sur- 
faces of the teeth. '\\'h!le cribbing marks, when on the anterior 
face of the teedi, are appaipot un supertirial examination, those 
on the posterior face are often hidden by the foam and saliva, 
unless care is taken to wipe the latter away. A slight herd 
worn OD the anterior surface is evident, with the teeth closed, 
from the separation of the enamel and tlie presence of a yellow 
line, made by the exposed dentine, while a considerable bevel 
might be overlooked when its sarlace is a continoation of the 
yellow dentine of the table and is looked at Irom in front. 

It is often of the greatest importance to determine if the 
irregular areas of use on a horse's teeth are due to acrid«it, or 
are the result of cribbing. Undoubtedly, some cases of cribbing 
find their origin in the bad habit of cleaning a horse in its stall, 
where it can bite at and seize the manger, etc. In these cases 
the edges of the teeth are rough and ja^ed, and it is only after 
the habit becomes confirmed tliat the worn {tarts become smooth 
and polished and evenly used in their irregidarities. In other 
cases, where attempts have been made to cure the horse of the 
habit, by &stening it so that it cannot reach the object on which 
it cribs, it cliange* its mode of cribbing and may wear various 
parts of the incisors, and then the teeth, losing the support of the 
enamal in front and behind, become very irregular and broken. 

When the animal cribs by pressing tlie incisors against 
some foreign body, the wearing takes place on the anterior iaoe 
of the teeth (Fig. 153, a. b, c, d). 

"Wlien the object is seized in the month it may wear only 
the posterior laces (Fig. 154, a, b, c); or, if a thin board or 
amilar body is held, it may wear the anterior borders of one 
jaw and the posterior of the other (Fig. 154, d. and Fig. 155, a). 

If a thin object is seized evenly between the jaws, the 
tables of the npper or the lower or of both sets of incisors may 
be worn. In the latter case the age must be determined by the 
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of Fig. 1S4, D. B. c. nnd D, wealing of whute table, 



AKTinCIAL IRKEGDLARITIES. 151 

thickness of the maxilla, the obliquity of the shortened teeth, 
and their size as tliey emerge from tlie gums (Fig. 155, b, c, »). 

Fig. 156 eliows the wearing produced by vertical objects, 
— halter-straps, which the animal renders tense by backing to its 
full length ; wires, small chains, etc. 

Most horses crib only on a given character of object, and 
when removed to another stall, or fastened so that they cannot 
reach the regular resting-place, may stop the habit for a time or 
be broken of it entirely. Others will, sooner or later, find some 
other body that suits them and commence again; so tiiat tlie 
same animal may have two sorts of crib-markings. Others, 
when tied up, will learn to crib in the air. 




Crlbbint; on vertical cilKB of 



The rasp and file are sometimes used by dealers to shorten 
the incisors, and, while adding a little to the apparent age of 
the animal, remove the bevel which shows the habit of cribbing. 
A careful examination will always show a rougiieued surface, 
however, unlike the smooth polish of a naturally-wom table. 



AETIFICIAL IRREGULARITIES. 
From time immemorial, the lower class of horse-dealer, like 
his congener in any other trade, has studied to leara and practice 
deceptive means for giving his articles for sale an apparent 
greater value than they really liave. With this view, the dis- 
honest bi-eeder in tlie country attempts to hasten the ap\>earance 
of age of his colts, to place them on the market as adult ani- 
mals, and save a year's feed and cost of care when they are yet 
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undcTeloped ; the city dealer fashions the mouth to destroy the 
eTidcnces of cribbing, even at the risk of making the horse 
appear a year or two older, or alters the tables of the teetli to 
deceire the inexperienced buyer into thinlting an old horse to 
be one just arrived at adult age. 

Within recent years, moreover, especially in America, there 
has arisen a fraternity of " Equine Dentists," a guild endowed 
with great enthusiasm, who not only relieve the animals suffer- 
ing irom irregular and sharp molars, but, with artistic skill, 
remodel the whole mouth, and produce changes which some- 
times greatly complicate the characters of the teeth aa indica- 
tions of the age of the horse. 

REMOVAL OF TEMPORARY INCISORS IN ORDER TO AGE 
THE HORSE. 

In Ireland, in Normandy (in Fmnce), in Virginia, and in 
some sections of the West, the temporary incisors are drawn 
some time before they would naturally drop to be replaced by 
the permanent ones, in order to hasten the eruption of the latter. 
If the intermediate incisors are drawn in a rising three-year-old, 
the permanent ones appear at three years, or soon after ; and if 
the temporary corner incisors are then drawn, they are replaced 
in a few months by the permanent teeth ; so that a rising four- 
year-old may have all of its permanent incisors, and the mouth 
of a four- year-old off may have the appearance of that of a horse 
a year older. The condition of the tush teeth does not control 
the age to any extent, as some horses have them between three 
and four years of age, and in others their eruption does not 
take place until six. 

We have seen that when the incisors first appear they 
emerge from the gums somewhat obliquely, and later take their 
proper position, making their incisive arch a regularly rounded 
curve. When the permanent incisors have been hastened by 
the removal of the temporary ones, the former keep their oblique 
position, the arch is never regular, and is evidently diminished 
in width. If the removal has been recent the parts are inflamed, 
and there is sometimes a periostitis, which is evidently trails- 
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matic in origin. AVlicn such an irregularitj- is seen, the ob- 
liquity of ttie teeth in the curve of the incisive arch, a comparison 
of the two incisive arches (for frequently the deception has only 
been practiced on the lower teeth), and a comparison of the 
worn tables of the pinchers with the fresh edges of the others 
will be sufficient to show the fraudulent interference which has 
been executed. There are frequently cicatrices, showing the 
forcible removal of the teeth. 

De Cumieu questions that the drawing of the temporary 
teeth hastens the eruption of tlie jiermancnt ones ; but Mayhew 
maintains the contrary, with which my own experience coincides. 
Mayhew says they can be hastened by the application of a hot 
iron to the gums. The question was put to a large number of 
breeders by MM. Goubaux and Barrier, and was answered, by 
all but one, in support of the opinion that the eruption of the 
permanent teeth is hastened by the removal of the milk-teeth. 

BISHOPING. 

Bishoping is a method employed by gyps to alter the ap- 
pearance of the incisors, which can only deceive buyers who are 
entirely ignorant of the horse's mouth. 

The crowns of the inciisors of the young horse arc wide irom 
aide to side ; the dental tables are modilied as the animal becomes 
older, and become successively oval, rounded, and triangular ; 
the cups at first occupy the whole table, and are usually filled 
with dark-colored cement or black foreign matter ; they gradually 
dimiiiisli in size, approach the posterior border of the teeth, and 
then disappear. In the centre of the table the dental star appears. 

Bishoping consists in giving to the tables an artificial cup 
of a dark color. The teeth usually are first filed even ; each 
table is then gouged out until somewhat concave, and tlie new 
cup is then blackened, either by nitrate of silver or by a point 
of white-hot iron. It is only practiced on the lower incisors. 

Bishoping is readily recognized on a proper examination ; 
as, witli the shortened lower teeth, the tables of the two incisive 
arches usually do not correspond (Figs. 157 and 158), and the 
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Bishoping (Pigs. 157, 158, 159). — From in front tbe figure shows & 
apace, above the cornel' and intermediate teeth, made by their having 
been filed. This is seen more plainly in profile. The tables show the 
roughened surface left by tlie file, and the artificial, blackened cnps, at 
the posterior border of which are seen tbe real cups, surrounded by 
enumel. 
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enamel of the diminished cup of the horse is found posterior 
to the artificial cup, or has disappeared (Fig. 159). In bishoped 
mouths the artificial cup is found on the tables of wounded or 
triangular teeth, in which they normally would not be present. 
In bishoping the tushes are frequently filed down to point them 
and make them appear fresh and small. This is evident from 
the roughened surface and unnatural sliape. 

DRESSED MOUTHS. 

The notch on the, upper corner incisors and the whole 
tables of the incisive arches are frequently filed down in " dress- 
ing " the mouth. If recently done the roughened surface is 
evident, and at other times it may complicate the appreciation 
of age to a ceilain extent ; but the incidence of the jaws, the 
form of the tables, the conformation of the maxillary bones, etc., 
should prevent a deception of any importance. 



AGE OF THE ASS, MtTLE, AND HINNY. 



To determine tlie age of the ass, mule, and hinny requires 
an extension of the nilee which hare been ap^rfied to the liorse. 
Ill the young animal the eruption of the milk-teeth and their 
replacement by the permanent teeth are about the same. 

In these animals tite incisors are smaller and narrower 
and less conical in shape than in the horse. Tlie crown of the 
teeth is nmch longer and the root is shuiter. Tlje dental cup 
is continuous until a late jieriod of life, as it is proportionately 
deeper. The cups are often jmperfect beliind, Aa tlie teeth 
are harder and more resisting, they wear much slowei', and oon- 
sequeutly the tables change tlieir form more slowly. The teeth 
are more solidly imbedded in their alveolar cavities, and an 
excess of gum fixes them firmly. The dentine is more discolored 
and darker ; the whole tooth is harder and i-esists the wear of 
dense, fibrous fond better than that of the horse, and consequently 
does not wear so fast. Tlie form of the tables is of less value, 
while the form of the arch and the obliquity of the teeth are more 
important. After seven years the elongated teeth and their ap- 
proadi to each other in a horizontal line, with thinning of the 
maxilla and the deposit of cement, the dark color and the nar- 
rowing of the incisive arches, are evidences of age. 

Tlie dental tables change from a round to a triangular 
form, which is complete at seventeen or eighteen years. At this 
age the cups may disappear and be replaced by the dental stars. 
The inckors become parallel to the maxillary bones and con- 
veige at their free extremities in veiy old age. 
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The age of the ox has demanded much less study than that 
of the horse, on account of its shorter life and the more limited 
time in which it is utilized for specific purposes. In a growing 
animal the evidences of its youth are unmistakable. Arrived at 
adult life, the difference of a year or two in its age is less impor- 
tant, in regard to its value, than it is in the horse, and later 
becomes even less so. The age of the ox is determined by the 
changes which take place in its dentition and the wearing away 
of its teeth, and by the changes in the growth, form, and appear- 
ance of its horns. 

DENTITION OF THE OX. 



Permanent, 



The ox has thirty-two teeth, — twenty-four molars, arranged 
as in the horse, in arches of six on either side of each jaw, and 
eight incisors in the lower jaw, with none in the upper. In 
rare cases there are rudimentary molars (wolf-teeth), but when 
these exist in the young mouth they drop before the permanent 
dentition is complete, Tush teeth are not present. 



The upper jaw is devoid of teeth, but the inteiTnaxillary 
bones are covered hy a dense cartilaginous cushion and strong 
gum, which furnishes a resisting body to the incisors of the 
lower jaw in the prehension of food. 

In the lower jaw there are eight incisors, arranged like the 
ribs of a fan, on the spatuWshaped arch formed by the ex- 
tremity of the maxillary bone. 
(158) 



INCISORS. 
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Tlie incisors, instead of being fixed solidly in their alveolar 
cavities like tliose of the horse, are imbedded in tliem on a layer 
of cartilage, which allows of a considerable amount of motion, 
and thereby probably protects the 7 

cushion of the iip^wr jaw from in- ^ 

jury in seizing food, which is crushed 
ratlier than cut off. 

The two middle incisors are 
known as pinchers, the next ones on 
either side a.& first intermediate teeth, 
the next as second intermediate, and 
the outside ones as comer teeth. 

The two pinchers are slightly 
separated on account of tlie cartilagi- 
nous symphysis of the maxillary 
bones in the ox ; this is much more 
marked in the first dentition. The 
other teeth touch each other by their 
extremities and form a complete arch, 
but, from their shovel shape, are not 
in contact along their borders as the 
wedge-shaped incisors of the horse 
are. 

The incisors are composed of a 
crown and a root, separated by a dis- 
tinct neck, giving them a somewhat 
shovel shape. The crown or free 
portion is flattened from above to 
below, and becomes (Fig. 160) thin- 
ner and broader at its anterior ex- 
tremity. 

The external or under face is convex in both directions ; it 
is of a milky-white color and is striped with little longitudinal 
ridges and gutters, which become polished smooth with age. 
The internal or upper face is almost flat, hut has a conical ele- 
vation, the base of which is directed toward the free border 
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with which it merges, while its sides are bordered by small 
gutters. The internal border is convex and tlie external bordar 
is concave, whitdj gi^es the tootli a curved sliape and wliieh in- 
dicates the side to ivhich it belmige. Tite root is rounded, 
conical, and yellow in color; its extremity, in a young tooth, 
shows the opening of the deutal canal. 

Sti-ucture. — The incisors have approximately the same 
structure as the tush tooth of a horse; they are composed of a 
dentine with the free portion covei'ed by r continuous layer of 
enanjel. The enamel is thickest on the external surface and 
gradually disappears on the root. In the young tooth there is 
a large, simple, dental cavity filled with the dental pulp; but as 
the animal gets older, a dark-yellow dentine is deposited until 
the cavity is filled up and the tooth ceases to grow. It is not 
pushed from its alveolar cavity, as the incisors of the horse are, 
as the free jwrtion is worn away. 

Like the horse, the ox has two sets of incisors, — the tempo- 
rary or milk-teeth and the permanent ones. The milk-teeth 
are distinguished from the permanent ones from their being 
smaller and narrower ; theii' enamel is thinner and more trans- 
parent and they are more cnrvcd to the side. Tlieir roots ai-e 
very short, and are pushed out by the replacing perinaneut 
incisors. 

The incisor scarcely reaches its fuU development when it 
commences to be worn by its contact and constant frictiou 
with food and with the cushion of the upper jaw. Tlie wearing 
commences at the anterior border and removes the enamel 
toward the posterior part of the upper face. When it has 
completely removed the conical eminence and the lateral gutters, 
the tooth is said to be leveled and the table is formed. From 
the almost horizontal direction of the incisor teeth, the w<uiriiig 
of tlieir tables takes place in an oblique direction to their long 

The table at first is large, consisting of a plate of draiUne 
surroimded by a border of euajnel, and having in its centre a 
transverse Hne of dark yellow, made by the uncovered, later de- 
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posit of dentine in the pulp-ca\'ity. As tlie tootli becomes 
smaller toward its root tlie table becomes smaller and nar- 
rower and the dental star becomes narrower, but it also be- 
comes longer from in front to behind, until it forms a distinct 
square as it is exposed by its posterior face from the oblique 
Icvehug. 

As the incisors arc worn away tliey seem to separate from 
each other at the roots, for the narrower parts of the crowns are 
held apart by their cartilaginous beds, which do not atrophy as 
does the bone of the maxilla of the horse, when the narrow, 
wedge-shaped roots are almost driven from their alveolar 
I cavities. 

When the teeth are worn down to their roots the gum 
Totracts and shows the yellow stnbs, which are all that is letl of 
the incisive arch. (Fig. 107, fi.) 

With the wearing away of the incisors the dental arch loses 
its regular ciirve and becomes depressed in the middle. 



MOLARS. 

The ox has, like the horse, six molars in each arch, on either 
side of each jaw. The arch is shorter, as the teeth are smaller. 
The first molar is very small and each one increases in size to the 
sixth ; but there is such a marked difference in the size that the 
first three teeth occupy but the third of the arch, while the last 
three complete the posterior two-thirds. 

In the ox the molars have the same compound arrangement 
of enamel as in the horse, tilled up by dentine and surrounded by 
a layer of cement. The latter often exists in great quantity, 
and is of a rich yellowish color. There seems to be a greater 
difference in the relative density of the substances, and the 
ridges of enamel stand out in sharper points as the softer dentine 
becomes worn away. 

As in the horse, there are thiee temporary molars and six 
permanent molars in each arch. 

Accordiug to Girard, the first temporary molar appear-s 
from the sixth to the twelfth day, following the eruption of the 
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secoiiil and Uiird molars, wliidi are sometimes. through tlic gums 
at biitij or appear immediately after birth. 

The permanent molarfi make tlieir appearance in tlie ibl- 
lowing order : Second molar from twelve to eighteen months ; 
first molar from twenty-four to thirty months ; third molar at 
thirty-six months; fourth molar at eighteen months ; firth molar 
at twenty-lbur to thirty months; and tlie sixth molar at three 
years or later. When the rudimentary molar (wolf-tooth) 
exists it appears about the tenth month, and is driven out of its 
alveolar cavity, with the ap|}earance of the first permanent 
(fourth) molar, at the age of two years. 

Simonds claims tliat the molars do not show in the calf at 
birth, and first make their appearance at the end of the first 
month. Simonds also differs slightly from Gii-ard as to the 
eruption of the permanent molars, placing the appearance of the 
fourth molar at six months; the firth at fifteen months; tlie 
sixth at two yeai-s. He evidently studied on very precocious 
cattle. Undoubtedly the eruption of the molars in cattle is 
variable, and, owing to the trouble of examination in the living 
animal, its careful study has been neglected. 

An annexed table sliows the diversity of eruption in various 
subjects. It will be found to vai-y somewhat, not only in tht- 
different races of cattle, but in the families of the same race 
which are reared under difierent climatic conditions and an* 
nourished more or less liberally. 

Tlie periods of the animal's life, as indicated by the teeth, 
form the following natural divisions : — 

1. Eruption of the temporary teeth. 

2. AVearing of the temporary teeth. 

3. Eruption of the permanent teeth. 

4. Iicveling of the permanent teeth. 

5. Wearing away of the crowns. 
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DETERMINATION OF AGE BY THE TEETH. 

Witli the young calf to be slaughtered for veal the absolute 
age is usually less important than its condition of development 
and its weight, but may be the cause of serious legal question and 
require the most acute perception on tlie part of the expert to 
decide and testify in controversies between tl^ suspected butcher 
and the rigid law. 

FIRST PERIOD — KRUFTION OF THE TEMI-ORARY TEETH. 

The calf is sometimes born with no incisors; but usually 
tlie pinchers and first intermediate teeth have pierced through 




f**^ 



the gums. The second intermediate teeth apjiear about the 
tenth day, and the corner teeth seven to ten days later, but may- 
appear as late as the thirtieth day. The Incisors do not reach 
the same level and complete the arch until the fifth or sixth 
month. (Fig. 161.) 

SF-COND PERIOD WEARING OF THE TEMTOKARY TEETH. 

The leveling of tlie milk-teeth is very variable, according 
to the food on which the calf is fed. In calves fattened for the 
butcher with milk the wearing is slow, while in those that arc 
put early to pasture and are fed on dried forage the leveling takes 
place much more rapidly. The pinchers are worn at their ante- 



• THE PERMANENT INCISORS. 
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nor borders at six months and are leveled at ten months ; tlie 
arch is broken in the centre and loses its continuity at the 
first intermediate at one year, second intermediate at tilleen 
months, and at the corner teetli at ei^liteen to twenty months. 




KlG. I'B. 
Twr>yD»r». a, extenmJ lut-e. b, Internal fare. 

THIRD PERIOD ERUPTION OF THE PERMANENT INCfSOBS. 

Twenty Months. — At this time the milk-pinchers are re- 
placed by the permanent ones, which protrude somewhat 
obliquely, but soon assume tlieir natiiral position and are in 
place at two years. (Fig. 162.) 



ki^i 
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The crowns of the permanent pinchers, in this mouth, have 
not become quite free from the gums; the left-hand tootli is 
somewliat in advance of the other, and its enamel just ahows 
traces of use. 




7\oo Years, Six Months. — Between two and one-quarter 
years to two years and nine months the first permanent intermt-- 
diate teeth have accomplished their eruption. (Fig. 163.) 

In this mouth the crowns of the first intermediate teeth 
;ire free from the gums, and the root of the second inter- 
mediate (temporary) is pressed on and its position shghtly 
displaced. 
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Tliree Years, Tfiree Months. — Between three years and 
three and one-half years the second intermediate have replaced 
, the milk-teeth. (Fig. 164.) 




In this mouth the second intermediate teetl^ ha^'e reached 

the level of the incisive arch and their enamel has commenced 

to be used. 

I Four Years. — Between three yeai-s and nine months and 

^^L four years and six months the corner teeth are completely 
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The pei-maiieiit corner teeth Imve just replaced the tem- 
porary ones, and are stUl in an oblique position, not having 
completely emerged from the gum. 




Pour yeara. a, e 



FOURTH PEBIOD — LEVELING OF TUE PERMANENT TEETH. 

At five years tlie pinchers have commenced to level. 
At six years the pinchers are leveled, hotli ^mirs of inter- 
mediate teeth are nearly so, and the corner teeth are somewhat 
worn. (Fig. 166, a.) 



LETEUNG OF THE PERMANENT TEETH. 




At seven years the first intermediate teeth are leveled, the 
second intermediate are much worn, and tlie comer teeth have 
Iwt their enamel at the anterior extremities. 
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At eiglit years t]ie entire tables are leveled and the pinchers 
commence to show a concavity, which corresponds to a convexity 
of the cushion of the upper jaw, (Fig. 166, b.) 





At nine and ten years this concavity extends to the inter- 
mediate teeth, the table of the pinchers is almost square, and 
tlie dental star of tlie pinchers and first intermediate teeth has 
become long and distinct, (Fig. 166, c.) 

During this period, from six to ten years, the rounded arch 
formed by the incisors gradually loses its convexity until it 



I 
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almost forms a straight line. Tlie teeth api>ear to separate, and 
the gum shows between them. 

FIFTH PERIOD WEARING AWAT OF THE CROWNS. 

From this time on there is a progressive change in the 
shape of the teeth ; tiie crowns become worn down witii more or 
less rapidity, they diminisli in size, the dental stars become 
larger and square, the teeth seem to separate, and the retracting 
gum leaves the yellow roots uncovered. 

At ten years the dental star is square in the pinchers, and 
the first intermediate and the corner teeth are leveled. 

At eleven to twelve years tlie dental star is square in all 
of the teeth, which become triangular in shape and commence 
from this time on to be worn to stubs. (Fig. 167, o.) 

It must always be borne in mind that the mce of the an- 
imal and the character of the food produce great variations in 
the wearing of the teeth. Animals fed on hard forage and 
those fed on brewers' grains will have their teeth worn down 
much more rapidly than those fed on the prepared food of the 
ordinary dairy. 

DETERMINATION OF AGE BY TRK HORNS. 

The horns of cattle, rising more or less gracefully from the 
frontal t>ones, were undoubtedly intended for weapons of offense 
and defense. All breeds of cattle are provided with horns, 
except that known as the angns or polled angus, which was 
indigenous to the northern part of Great Britain from the earliest 
historical times, but of which we have no trace in prehistoric 
deposits. Among all varieties of cattle individuals may be de- . 
void of horns; tliey are known as " muUey," or, if deprived of 
their horns artificially (dehorned-dishorned), are called " polled." 

Polling has been done by the Hindoos for over the last 
two thousand years, without ever showing trace of producing 
hereditary results. 

The horns are symmetrical in shape, and when there is 
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any noticeable difference in the length, size, or curve of the 
horns, it may be assigned to some previous injury, disease, or 
accidentfd cause. 

According to the character, habits, and surroundings of the 
various races and individuals, we find the horns more or less 
modified in size, shape, and strength. 

In t!ie semi-wild races, like those of Asia, Hungary, Spain, 
Texas, and South America, the horns may attahi enormous size, 
— five feet in length ; while in the most civilized, domesticated 
races, like the Durham, Dutch, and Channel-Island cattle, the 
horns tend to diminish in size, and may be but a few incites 
long. 

The bull has strong, stout, short, straight horns, dense in 
structure, which seem to be as much points of hold for his 
massive, heavy head as actual weajjons in times of warfare ; the 
female has longer, sharper, more delicate horns, designed to use 
in emergencies. The steer has horns which are a compromise 
between those of tlie two sexes, — longer than tliose of the bull 
and larger than those of the cow. 

The horns have for a basement two coj-ee, or conical, bony 
projections of porous structure, richly supplied with blood-vessels, 
and conttiining air-cells which communicate with the sinuses of 
the frontal, occipital, and maxillary bones. 

The cores are covered by a dense, fibrous, vascular mem- 
brane, from the outer face of which, corresponding to the chorion 
of the skin, the horns grow. The horns themselves are conical 
tubes more or less curved, consisting of concentric layers of 
epitlielial growth. 

Soon after birth the calf shows two little, hard, rounded 
points at either side of the frontal bone, wliich slowly emerge 
from the skin. At eight or ten days the point is through the 
skin and shows the color which the honis will have later ; at 
three weeks a distinct little flexible horn has apjxjared. At five 
or six months the horn has commenced to curve on its long axis 
and assume the direction it will have later. Up to this time, 
and during the first year, the honi is covered by an epideiinic 



DETEBMINATION OF AGE BY THE HORNS. 



173 



I 



I 



I. 



iloiigation of the skin, similar to the covering of tlie hoof of 
the foal at hirlh, but by the twelfth to fifteenth month this 
covering has dried and scaled off, leaving the natuml, shining, 
tough surface of the horn proper. 

In tlie second year the liorns start a fresh growth, and a 
small groove is found encircling it between the substance secreted 
the first year and that wliich developed in the second. 

During the third year a similar activity in growth takes 
place, and a second groove is found marking the line between 
the two years' growth. These two grooves or circular furrows 
around the horn are not well marked and have been frequently 
overlooked, and all trace of them disappears as the animal be- 
comes older. 

From three years on, the growth of the horn is marked by 
a groove or furrow, much deeper and so distinct that they show 
between thera a decided elevation or " ring " of horny substance, 
which forms an accurate basis for estimating the age of the 
animal. In an animal over three years of age we count all of the 
horn beyond the firet groove as indicating three years, and add 
one year to its age for each groove and " ring " which is present 
toward the base of the horn. 

The grooves are always better marked in the concavity of 
the horn than on the convex surface. In feeble, ill-nourished 
animals they are but slightly marked. 

Many causes, however, tend to diminish the value of the 
"rings "and grooves in the estimation of age. In "show" 
cattle and in lierds of cattle kept for show, the horns are fre- 
quently sand-papered, scraped, and polished to give thera the 
fine appearance of delicate texture, which, witli that of the other 
integument, indicates the similar condition of the mammary 
gland for secreting milk and of the connective tissite for forming 
fat. Dealers scrape the horns to destroy the evidences of age 
in the animals which they have for sale. In old cows there is 
an atrophy of growth and an apparent contraction of the base 
of the horn ; the rings and grooves are much less distinctly 
marked and may be indistinguishable. 
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In the first four years the teetli are the most valuable 
indications of age, from four to ten years the horns furnisli the 
more accurate signs, and after ten years a earefnl comparison of 
both is required to determine approximately the number of years 
which have i 





AGE OF THE SHEEP AND GOAT. 



The slieep is of value for any purpose for a still more 
limited period than the ox, and its exact age ia of less impor- 
tance, except in the case of valuable breeding animals, which 
are always possessed of a registered pedigree which guarantees 
the day of their birth. An approximation witliin a month or 
two is sufficient for practical purposes in a spring Iamb, and an 
error of six montlis will not alter the taste of a four-year-old 
South-Down wether for a roast saddle. After this time it is a 
poor economist, except in districts wtiere wool is the only prod- 
uct to be derived from the sheep, who will not turn it over to 
the butcher, — again excepting the pedigreed breeding animal. 
Civilization, better agriculture, and the care of man have altered 
the physiological characters of tlie ovine races even more than 
they liave those of the bovine, and a larger percentage of the 
former have been rendered precocious than of any other species 
of animal. As a result of the improved agricultural needs, the 
sheep has altered considerably in form ; the eruption of the 
teeth is more hasty, the Iiorns have diminished in size or an- 
absent, and the general sliape of the animal has been modified. 

The age of the sheep is determined by the character of tlic 
teeth, and of the horns, when the latter are present. 

DENTITION, 



The sheep has thirty-two teeth, like the ox, — eight incisors 
in the lower jaw, none in the up]>er, six molars in each arch of 
eitlier jaw, making twenty-foiu' molars in all, and no tushes, 

(175) 
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The incisors are eiglit in number. They aie set firmly in 
their alveolar cavities in tlie maxilla, and form an arch mort 
couvex than either tlie incisive arch of tlie horse or the ox. Aa 
in tlie ox, they are termed the piitcher, first intermeflUite, seconS, 
intermediate, and corner teeth. As in tlie other animals, thera 
are two sets, the temporary iiicisoi-s and Wie j^ennanent incisors. 
The temporary incisors are much smaller and proportionately 
much uarroiver than the permanent ones ; so tliat the jaw of the 
lamb has an elongated, narrow appearance, which alters greatly 
in lorm, becoming wider and more flat in the older animals. 
The incisors of both dentitions are wedge-shaped like the per- 
manent incisors of the liorse. They have no neck separating 
the c;rowii from the root, like the incisors of tiie ox and the 
tempomry incisors of the horse. They are firmly imbedded i 
their alveolar cavities, wliich allows them to nip tiie short gias 
close to the roots and obtain a Uving, where the ox, with, iti 
loose incisors, can no longer obtain a hold to tear up th< 
blades. 

Tn the virgin tooth the external face is white and polishei 
except near the root, where it is surrounded by a black cement. 
The internal face has two longitudinal gutters divided by a little 
crest. The gutters are filled with blaclt cement. They repro. 
sent by their convex anterior face, in profile, the quarter of i 
circle. From this position they meet the cushion of the upper 
jaw by their free extremity, like the incisors of a young horse, 
and not by the posterior surface, as in the ox ; so tliat by us( 
they rapidly wear the anterior border and foiin a table to the 
teetli like the soliped, and not like that of their closer relation, 
the large ruminant. The incisoi-s of the sheep are formed of 
dentine, surrounding a pulp-cavity which becomes filled with a 
darker-colored deposit at an early period, and are covered with a 
layer of enamel, which disappears toward the roots, and which 
is covered on the sides, in the longitudinal gutters, and near the 
gums by a black cement. 
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MbLARS. 

The molars, except for their smaller size, resemble those of 
the ox. They gradually increase in size from the first to the 
sixth molar, the first three occupying but a third of the arch. 
The relative density of the dentine and the convoluted enamel 
differs greatly, so that the dentine is more rapidly worn and the 
enamel stands in sharp ridges from the table of the teeth. 

Eruption op the Temporary Teeth. 

incisors. 

Considerable diversity of description is found among the 
older writers as to the time of eruption of the teeth in the sheep 
from the fact that some studied them in the common races of 
Central Europe, while others examined them only in the per- 
fected races of England. At the present day the studies of the 
latter will be found more accurate, as few flocks can be found 
which are not well bred or mixed more or less with the finer 
races. 

At birth, the lamb may have the pinchers and first inter- 
mediate teeth through the gums, or the anterior borders of these 
teeth may show a whitish line where they press against the gum, 
which they pierce in from three to five days. The second in- 
termediate emerges from the gum about the tenth day, and is 
followed tardily by the comer teeth, which do not appear until 
the twenty-eighth or thirtieth day. 

MOLARS. 

The three temporary molars in each arch appear about the 
third week, when we find the first six incisors sufliciently ad- 
vanced from the gums to allow the young animal to nip herbage, 
which is to be ground by the larger teeth. 

Alterations during the First Year. 

One to Three Mantha. — During this time there is little 
change in the teeth. They are slightly more prominent, but 
retain their virgin appearance. 

12 
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About Three Motiths. — Sometimes just before and sometimes 
just after three months from the birth of the animal the fourth 
(first permanent) molar appears, that of the lower jaw preceding 
that of the upper by a week or more. 

Three to Niiie Months. — During this half-year no characters 
of substantial value can be found. The incisors during this 
period attain tlieir full size, and, according to the herbage or 
other food on which the animal has been fed, more or less wear 
Ing of the anterior borders of the teeth has taken place. In 
addition, however, to the general aspect of tlie animal, it is easy 
to recognize the difference between the fresher teeth, which have 
scarcely been worn, of a lamb four to five months of age, and 
the worn, broken, and loosening ones at eight, nine, or ten months. 

Nine Months. — At nine months the tiflh (second permanent) 
molar makes its eruption. This fixes an important land-mark 
in the determination of the age of the young animal. 

The fourth and fifth molars are formed of two princip^ 
lobes, each with two points of enamel, so that there are four 
points of enamel ; the intemal points are higher on the lower 
teeth, while the external ones are longer on the upper teeth. 
These points become used, and as they are worn away the band 
of central enamel is separated from the outer border of the teeth 
by a larger area of dentine. 

The character of the points of enamel on these teeth, or 
the distance of tlie bands of enamel from the outer border of the 
teeth, thus indicates whether the animal has just passed nine 
months or is a year or more old. 

Ten Months. — At about ten months the body of tlie maxilla 
is seen to be wider and broader, — due to the development of the 
permanent pinchers, which press upon the roots of the tempo- 
rary pincliers, producing absorption, and these latter are found 
less solidly fixed in their alveolse. 

Eruption of Permanent Teeth. 

One Year to Fifteen Months (Fig. 168,1).— At this period 

the permanent pinchers make their appearance. In the more 
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*^cocious races the eruption of the piiicliers takes place at one 

5*^r, while in the common races it may not until fifteen months. 

^^gain, a question of individual development may hasten or 

("Ktard the eruption by a mouth or two ; so that the better-bred 
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animal may be thirteen or fourteen months before the first two 
permanent teeth have appeared, while the more hasty, common 
animal may liave its ^xirmanent teeth by the same time. In 
the male tlie eruption takes place very slightly earlier than in 
the female. 

The conditions of the points on the fourth and fifth molars- 
already alluded to will aid in deciding if the eruption has been 
hasty or tardy. 

Eighteen Months (Fig. 168, II). — At a year and a half 
the first intermediate permanent incisors and the sixth permanent 
molars apj>ear. The eruption of these teeth is ibllowed very 
shortly by the falling out of all the temporary molars, which 
are replaced almost simultaneously by the permanent molars. 
After two years the molars furnish but little indication of the 
age. From this time, according to its sex, the lamb takes the 
name of ram or ewe. 

Two Years and Three Months (Fig. 168, III). — About 
nine months after the eruption of the first intermediate teeth 
the second intermediate appear ; whether in precocious or tardy 
races, the interval between the eniption of the first and second 
iutermodiate teeth is some three months longer than that be- 
tween the former and the pincher teeth. In tardy animals 
which the first intermediate have not appeared until they are 
nearly two years of age, the second intermediate may be delayed 
until two years and nine montlis. 

Three Years (Fig. 169, IV). — At thi-ee years the erup- 
tion of the corner teeth takes place, although under the condi- 
tions given above certain animals may be several months late 
in completing their dentition. 

A greater irregularity is found in regard to the appear- 
ance of the corner teeth than in the seqiience of eruptiott- 
of the others. By the time of the appearance of the comep 
teeth the pinchers and first intermediate may become worn, 
and even leveled. Girard first noted that some sheep have 
but six incisors, the corner teeth remaining aborted under the 
gum. 
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After four years (Fig. 169, V) there is a continuous but 
Tery irregular wearing of the teeth, which is governed by the 
nature of the food. Those animals which are fed on fine 
lierbage and those wliich are stall-fed level off the tables 
evenly until but stumps remain ; but in all sheep there is always 
«3iore rapid wearing of the pinchers and first intermediate teeth, 
"^which gives the plane of the tables of the arch a concave form, 

^r Those animals fed on the hill-sides and where shrubs and 

itodergrowth are abundant use their teeth much more rapidly, 

and wear notches between them like the markings on a horse 

Bliich cribs on a vertical object ; these notches are called, very , 

Itppropriately, by the French agriculturists, swallow-taih (g«e«f. 
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As age advances the teeth of the sheep are worn to stumps ; 
they become black and loose in their alveolar cavities. 

In the old animals the face wrinkles, the lips become thick, 
and the muzzle, which was fine and pointed in the lamb, be- 
comes enlarged and broad. Sometimes in old sheep, but more 
frequently in old goats, the incisors attain a great length ; the 
incisive arch is, however, in these cases usually broken and 
irregular. 

DETERMINATION OF AGE BY THE HORNS. 

The horns of the ovine and caprine races are variable 
ornaments. Some races have horns, some do not ; in some 
laces the male has horns and the female none, while in the 
others the female has very small, aborted apologies for them. In 
the long-wooled English sheep the horns are absent ; the 
merinos originally had the magnificent typical " ram's horn," 
which has become a descriptive of shape, but domestication has 
gradually reduced them in size, and in some families they abort 
entirely. 

The horn of the sheep grows up, out, back, and gradually 
tarns on a central axis, according to its length, in the form of a 
conical corkscrew. The horn of the goat grows up, back, and 
slightly outward. 

' In structure and growth the horns of the sheep and goat 
are like those of the ox. The horn of the sheep is flat on its 
inferior surface and convex from side to side on its superior 
surface ; it is divided transversely by ridges ; the interspaces have 
longitudinal scaly ridges and gutters. 

The horns appear about fifteen days after birth, attain their 
greater growth during the first year, and cease growing afler 
four years. If the animal is castrated the growth of the horn 
lessens, whereas in the ox castration stimulates the growth. 

The epidermic covering, which extends from the skin on 
the appearance of the horn, dries and scales off in six weeks to 
two months, leaving a roughened, scaly surface. The size and 
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roughness of these series of scaly sections vary from year to year, 
and indicate the years until the horns cease to grow, — at four. 
Observations by Girard on the growth of tlie horns of merino 
rams (the horns of the merinos are the most typical) sliowed the 
growth to be : — 

Tiie first year, 19 to 20 iucbeH. 

The second year 5 to 6 " 

The third year, 3 to 4 " 

The fourth year, 2 to 3 " 

29 33 " 
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The age of the hog is of much less importance than 
that of any of the domestic animals, as this animal becomes an 
article of commerce and is sent to the butcher the moment tliat 
the ratio of its increase of weiglit (flesh and fat) ceases to be 
greater than the proportionate cost of the food which is fur- 
nished to it. Even for breeding purposes, the hog is rarely 
kept to an advanced age. The question of its age only becomes 
important in exhibitions, where the judges must verify the age 
in the class for which tlie animal is entered. 



DENTITION. 



' Temporary, 
Pevraanent, 



The hog has forty-four teeth, — six incisors in each jaw (12), 
two tushes in each jaw (4), and seven molars (which are subdi- 
vided into lour premolars and three molars) in each arch of 
botli jaws (28). 

INCISORS. 

The pincliers and intermediate teeth of the upper jaw are 
flattened from side to side, somewhat like those of the horse, 
as they also liave a small dental cup ; while those of the lower 
jaw are stmight, rounded, and directed forward like the teeth of 
a rodent, with their extremities converging toward the median 
line. Tlie corner teeth of both jaws are small, conical teeth, 
seimrated from the intermediate on the one side and from the 
tusks on the other. Tliey have no cups, but otlen have tliree 
small tubercles like the incisors of the dog. 
(184) 



\ 



L 



The tueks are much more developed in the male tlian in 
the female ; they are 
prismatic in shape aud 
cui've outward and back- 
ward. 'In tlie wild hog 
they may attain an eiior 
mous length (six inches 
or more), pressing the 
upper lip upward and 
the lower lip downwaid 
and crossing each other 
in an X, the supeiior 
tusk passing behind the 
inferior ; tlie two fic 
quently have their tl 
spective anterior and pos 
terior faces much worn 
by the constant friction 
from their contact with 
each otlier. The tusks 
continue to grow durnig 
the liie of the animal 
The growth is diminished 
in the castrated male 

MOLARS. 
The molars are di 
vided into premolars and 
post^molars. The hist 
premolar resembles ^eiy 
much the conical comei 
incisor tooth, but has U\ o 
roots instead of one. It 
is placed in the interspace between the tusks and the other molars, 
being about twice as far from the latter as from the former. 
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The other molars are between the inferior molars of the 
horse and the molars of the dog in form. They wear by the 
centre of the crown and have not the irregular asperities found 
in the herbivora. They increase gi'adually in size from in front 
to behind, and are larger in the upper jaw than in the lower. 

DETERMINATION OP AGE BY THE TEETH. 

To Dr. Olof Schwartzkopff I am indebted for the following: 
"During the past few years many objections have been 
raised, on the part of our practical breeders, to the correctness of 
tlie older rules for recognizing the age of our domestic animals. 
Several cases of an extmordiuarily early development of the 
dentition have been observed in fat-stock shows and other exhi- 
bitions, and it has been alleged that modern feeding, with the 
tendency to produce early maturity, results also in an earlier 
shedding of the teeth. Not only in the United States have 
these doubts been heard, but also in England and Germany. 
In 1882 Prof. G. T.Brown published, in the Journal of tJte 
Royal Agricultural Society of England, an article in which he 
comes to the conclusion that, as a general thing, the views of the 
breeders cannot be relied upon, and that tlie recognition of the 
age from the teeth is still the best and surest. In June, 1886, 
the Executive Committee of the Fat^Stock Show at Berlin pi-e- 
ferred similar complaints, and requested ■ the Minister of Agri- 
culture to introduce new experiments at the veterinary schools 
and agricultural experiment-stations in Germany, to ascertain 
whetlier the signs of age from dentition, sexual development, 
and growth of horns can appear at an earlier time in our pre- 
cocious breeds than hitherto believed. Accordingly, Prof. A. 
Nehring, of Berlin, published, in the Landwirtschnftliche Jahi^ 
bucher of 1888, a series of new dentition tables for pigs, as a 
result of his studies and investigations upon a collection of one 
hundred and thirty-one skulls of different kinds of pigs, at the 
Museum of the Royal Agricultural School at Berlin. 

" Having seen and examined parts of this collection, I will 
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undertake to demonstrate, with the guide of the tables me] 
tioned, together with my own experience and observation whil 
practicing in breeding cstabhsliments, that our practical men hav 
been quite right in maiij' cases, and tliat tlie doubts to whict! 
reference has been made are not without foundation. 

The pig, Uke the other animals, lias two sets of teeth, — the] 
temporary or milk teeth and tlie permanent ones. 

" There exists a remarkable difference in the time occupied 
"by tlie teeth in cutting their way through the gnm and appear- 
ing on its surface, while the mode of succession remains un- 
■«hanged. But it must be remembered that tlie dentition tables, 
«till refened to in modern books for the practical pig-breeder, 
-«re based npon observations made in times when the common 
"jtig was raised, or, perhaps, a breed more or less improved by 
tEngUsh stock, and fed in the old-fasliioned style. Variations 
ante early maturity were then described as abnormal ; bnt as soon 
■^s the pure breeding of the favorites of our day commenced, 
IBerkshire, Poland China, et al., and we applied to them scien- 
tific feeding, we forced the animals into entirely new and arti- 
^cial conditions, revealing the hitherto unknown physiological 
3aws of early maturity." 

The periods of age which can be determined by the denti- 
tion are divided as follows: — 

1. Eruption of tlie temporary teeth. 

2. Eruption of the permanent teeth. 

3. Wearing of the permanent teeth, after two and a 
^r three years, — an age attained but by few animals, 

These periods vary slightly, and when a latitude of time is 
given it is understood that the shorter is for precocious pigs and 
the longer for those races which approach the primitive pig. 




denti- 



FIRST PERIOn — ERUPTION OP THE TEMPORARY TEETH. 
At Birth. — Tlie pig is horn with eight teeth, — the comi 



i 



incisors of each jaw and tlie tusks. These teeth resemble each 
other very much, and probably serve to aid the tongue in 
sucking. 
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Four to Fourteen Days. — In the first two weeks the second 
upper molar and the third lower molar appear. 

Two to Five Weeks. — During the next three weeks tlie 
second lower molar, the third upper molar, and the pinchers 
of both jaws accomplish their eruption. 

Five WeelcB to Three Months. — At about six weeks the 
intermediate incisors of the lower jaw appear, which are followed 
in two weeks by the intermediate incisors of the upper jaw. 

Three Months. — At three montlis the eruption of the tem- 
porary teeth is completed, and during the next few months the 
teeth become more or less worn, according to the character of food 
upon which the animal . is nourished. 




a three-mnnth-olil pig wi 



SECOND PERIOD ERUPTION OP THE PERMANENT TEETH. 

About Six Months. — Before the first half-year the first per- 
manent molar (fifth) and the first premolar (wolf-tooth) in each 
jaw appear. 

Nine Months. — Within a month of three-quarters of a year 
the corner incisors and the tusks make their eruption, followed 
shortly by the second molars (sixth) of both jaws. 

One Year. — At one year the lower pinchers protrude from 
the gums, preceding the superior pinchers by two to three 
months. At about this time, thirteen to fourteen months, the 
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third and fourth premolars appear, followed a month later by 
the second premolar. 

One and a Half Years. — At eighteen months the interme- 
diate incisors of both jaws make their appearance, and siraultar 
iieously the eruption of the third molar (seventh) takes place. 

After Tim Years. — After two years tlie incisor leeth become 
used with great irregularity, according to tlie nature of the food ; 
the tusks increase m length and give some approximation of 
their age, but insufficiently to be accurate. 

TABLE OF DENTITION OF THE HOG. 

MILK DENTITION. 







SCHW.ARTZROPPF 




SmonDB. 


Tkftb, 


PHBCOClOnS 


„?XSiSo1. 


FannrnrB Pigs. 


NORMAI, 

Time. 


Corners and tusks. 
Pincbera .... 


Present at birth 
2 weeks. 


Present at birth. 
3 to 4 weeks. 


5 weeks. ' 


At birth. 
1 month. 


Inlerniediiite : 
Upperj.iw. . . 
Lower jaw, . 


8weeU. 
5 weeks. 


13 weeks. 
8 weeks. 


16 weeks. 
12 weeks. 


la months 


lat molar . . . 


5 weeks. 


7 weeks. 


weeks. 




3(1 molar : 

Upper jaw, . . 
Lower jaw. . . 


4 ilnys, 
2 weeks. 


8 .iiiys. 
3 to 4 weeks. 


14 (liivs. 
5 weeks. 




Sd Molar : 
Upper jaw, . . 
Lower jaw. . . 


2 weeks. 
4 dajB. 


3 to 4 weeks. 
8 days. 


f, weeks. 
14 days. 





Pinchers .... 


11 monUifl, 








Intermediate . 


16 months 


18 111 oi. Ills. 


2] months. 


IS months. 


Corners 




9 months. 


10 montlis. 


9 months. 


TUBkB 


3j monilis. 


9 months. 






1st prenmlnr. . . 


2 to 3 tiionlha. 


5 nionihs. 






3(i premolar . . . 


13 months. 


14 to 15 months. 


16 luontbB. 






la monllis. 


13 to 14 months. 


15 months. 




4tli premolar. . . 


12 monilis. 


13tol4monthB. 


15 monlliB. 




1st iiiiilnr .... 


2 months. 


6 mnnihs. 


6 months. 




2<i molar . . . . 


7 to a months. 


9 to 10 months. 


12 to 14 months. 




3il molar .... 


17 months. 


18 to 19 months. 


SO to 22 months. 





The following explanation of the causes influencing the 
variations in the dentition of the pig is given by Schwartzkopff : — 
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" The question now arises as to what may be regarded as 
the cause of tliis early dentition in modern pigs. We know that 
our present metliod of feeding causes a rapid development of 
the wliole body, including, of course, the head. As the teeth 
could not possibly grow without a corresponding growth of the 
jaws that produce them, we must conclude that the develop- 
ment of tlie skull is the primary cause or driving force in their 
development. Unconsciously, the modem feeder has produced 
here some highly interesting facts instructive to natural science 
at large. 

" Hitherto zoologists have been of the opinion that the form 
of skull of a fixed species is unchangeable from generation 
to generation, — we may say for thousands of years. This is cor- 
rect as long as we think of individuals raised in the freedom of 
nature and under natural and similar circumstances. But 
domestication, with its forced feeding and breeding for various 
demands, has brought about unexpected changes in many re- 
spects, and it is now evident that the fonn of skull does not rest 
merely upon heredity. Only a predisposition to a certain form 
of skull is transferable from parents to their offsprings, but 
whether exactly the same fonn will be transmitted depends to a 
greater extent upon the nutrition, and but little less upon the 
employment of the muscles of the head and neck. It is not 
only important that the nourishment be abundant and well 
selected, but it is also necessary that the individual be in a 
healtliy condition, and his digestive apparatus in such worldug- 
order as to be able to utilize the offered food equally well, 
Tliis is plainly seen by comparing skulls from animals which 
were healthy and g:rowing vigorously witli those which received 
the same advantages of nutrition, but were suttering with a 
chronic disease. Continued weakness, caused either by disease 
or insufficient food, produces a long, slender skull, wliile the 
skull from a strong pig shows a remarkable expansion in its 
latitude and altitude. 

" Tlie following reproductions, taken from originals in the 
agricultural museum at Berlin, will illustrate this point; — 
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" Besides the nutrition influence, a strong or weak muscular 
action plays an important part in the production of form. The 
pulling and pressure of muscles extensively used for certain pur- 
poses, especially those of the head and neck, will give the head 
a characteristic shape. Pigs wliich are prevented from rooting 
will acquire a short, high, and rounded head, while those 
which are forced to root to seciire a portion of their food 
will develop a long and slender form of head. If we force both 
experiments to the greatest degree possible, we shall produce 




those extremes which distinguish the wild pig from our im- 
proved races. That this is true is proven by the fact that when 
our domestic hogs are returned to absolute liberty, it will require 
but a few generations to reproduce the original skull of the wild 
pig. And, vice versd, we have called into existence, from the 
primitive hog, all those different representative types of our day 
by careful and continued selection, gradual assortment, and 
particular attention to the desired qualities of form, size, etc. 
The striking difference between the skull of a primitive hog and 
a modem one is seen in the following illustration : — 
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Bkall o( a full-growii saw ut tbe snuill Yorksiiire breed. 

"The pig has, perliaps, the most elastic and cliangeahle 
organization of any of our domestic animals. It also has the 
advantage of being able to digest all kinds of food as an om- 
nivorous animal; and last, though not least, it multiplies more 
rapidly tlian any domestic animal, — even the sheep. Therefore, 
it has been at all times regarded, and properly too, as the 
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animal par excellence for experiments in breeding, and the pig 
is the best example of what men have accomplished in the 
production of animals. 

" Drawing, now, the conclusions from the above examina- 
tions, I shall summarize them in the following theses : — 

" L The order of succession of the teeth in our precocious 
pigs remains the same as in the primitive hog. 

" 2. The times when the teeth appear are variable, according 
to the race, feeding, and health. The same breeds, raised under 
the same conditions, will show the same appearance. 

" 3. The form of the skull depends upon nutrition, health, 
and more or less employment of certain muscles of the head and 
neck." 

13 
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AGE OF THE DOG. 



The age of the dog is a matter of considerable importance. 
Wliile tlie well-bred hmiting-dogs, hounds, setters, and pointers, 
and those of other races wliich are kept for breeding purposes 
have almost invariably a verified and registered pedigree, which 
is stereotyped on the end of the owner's tongue, with the date 
of the animal's birth, yet there are large numbers of dogs, es- 
pecially of the races which are kept for house-dogs and pets, 
which, from their appearance, are of undoubted good breeding, 
but which, from change of owners by sale, theft, or in the many 
other ways peculiar to dogs, lose their records. In view of the 
great prices which these animals sometimes bring, it becomes 
needful to at least approximately determine their age, and to 
estimate the number of years which they still have to live and. 
will be of use to their owners. The smaller races of dogs usually 
live to a greater age than the larger. The mastiff, St. Bernard, 
and Great Dane rarely exceed the age of ten years; the bounds 
setter, and pointer may live two or three years longer; and the 
terriers have been known to live to seventeen, nineteen, and 
twenty-two years of age. 



DENTITION. 



f Temporury, 



1 Permanent, 



Tlie dog has forty-two teeth, — twenty in the upper jaw and 

twenty-two in the lower. They are divided, like those of the 

other animals, into iiiciaors, tusks, and molars, the latter again 

subdivided into premolars and posUmolars. 

(194) 
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INCISORS. 

There are six incisors in each jaw, known as the pinchers, 
intermediate, and corner teetli. Tliose of the upper jaw are 
larger tlian those of the lower ; the comer teeth are the largest, 
the intermediate are next in size, and tlie pinchers are the small- 
est. The incisor teeth have a large crown, on the extremity of 
wliich there are three eminences or tubercles, that in the centre 
being the largest, which gives it somwhat the form of a clover- 
leaf, or Jleiir-de-lis. The internal face is bc\-eled off and sepa- 
rated from the root of the tooth by a distinct ridge. The extenial 
face is convex in both directions, and is smootli and shiny. The 
root is very large, it is flattened from side to side, and is sepa- 
rated from the crown by a well-developed neck. The root is 
very firmly imbedded in the deep alveolar cavities. Tiie virgin 
root contains a large dental pulp-cavity, wliich, however, be- 
comes obliterated at an early period. When the incisora are 
worn by the friction of food and the thousand-and-one foreign 
bodies which the dog ''handles " with its mouth, the central 
tubercle is first used, then the lateral tubercles, and last the 
whole crown is woni, showing an irregular table of dentine, 
surrounded by enamel, and having in its centre a dark spot 
corresponding to the obliterated dental cavity. 

The surface of the teeth is of a brilliant white, as, in the 
dog, they are not covered with cement as in the other animals. 
The tempomry and permanent incisors are alike in form and 
shape, but the former are very much smaller than the latter, 
and, as the head and jaw of the young dog are relatively large, 
the temporary incisors cannot occupy the whole areh, and so 
have spaces between them showing the gum, while the larger, 
permanent teeth, when virgin, are just in contact with each other 
by their free extremities. 

TUSKS. 

The dog has four tusks, which are very prominent and 
give the name of canine teeth to the corresponding teeth which 
resemble them in the other animals. They are placed one each 
side of each jaw, dividing the space between the incisive arch 
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and tlie arches of the molars, unevenly ; the inferior tiiski 
ueaier to the incisive arch, while the superior ones are nearer ] 
the molars, and when the jaws are closed the tusks cross each f 
otiier, coming in contact by the postero-external snrfece of the | 
inferior tusk and the antero-iutenial face of the superior tusk. 
The tempomry tusks are smaller, longer, more curved, and more I 
* pointed than the permanent ones. 




There are six molars in each arcli of the upper jaw and* j 
seven in each arch of the lower. TJiey increase in size from f 
the first premolar to the fourth of the upi)cr jaw, and to the 
first post-molar (fifth of tlie lower jaw), and then diminish in 
size at the next to last and last molar. They liave large, 
bulbous crowns with pointed eminences, which serve for the 
tearing rather than the grinding of food. In the upper jaw 
the first three premolars are nnilobular, the last is bilobular, 
and the last two post-molars have flat crowns. In the lower 
jaw the four premolars are miilobular, the first molar has three 
eminences, and the last two have two. 

When the teeth of the dog have accomplished their eruption, 
they cease to grow and their roots remain firmly fixed in the 
alveolar cavities. In the first dentition only the premolars are 
tbund ; the post-molars appear as permanent teeth. 



The mokrs in the dog do not form simple arches as in llie 
other animals, but each arch rein-esents a donble curve; so that 
the two arclies on either jaiv make the form of a lyre, with its 
base backward and its apex forward, the widest portion of 
wliich is on a line between the 
last premolar and the first 
molar. The form or curve of 
the arches varies considerably 
with the different races of 
dogs, and increases greatly in 
those breeds which, by domes- 
tication, have had their heads 
and maxillfe shortened. Tliese 
changes may almost iipproacU 
the nature of a deformity, and 
the last premolar and first 
molar mav be crowtlcd en- 





tirely out of the line of tiie other teeth, or may be absent, as is 
sometimes seen hi the pug or fancy bull-dogs. 

Dr. James A. Waugh informs me that in the Mexican hair- 
less dogs the teeth are generally irregular in number and rela- 
tive position in the jaws. They have no tubercles or trefoils nu 
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the table surface of the incisor teeth. They iiave no canine' 
teeth, or tushes, in cither jaw. He has met with some half- 
Iireds that had canine teeth in the upper or the lower jaw, but 
found no cases with those teeth in both jaws. The molars vary 
in number and relative position in different animals. The de- 
velopment of the adult dentition is much slower and later than 
iu other classes of dogs. 

One Mexican hairless dog, aged 2 years, had five superior 
incisors, no canine teeth, two superior molars on each side, one 
large molar and one very small molar behind the large one ; 
two inferior incisors, no canine teeth, two inferior molars on 
each side, one large molar and one veiy small molar behind the 
large one. Total number of teeth, 15. 

A Mexican hairless bitch, aged 2 years, had four superior 
incisors iu front and one on right side midway between the front 
teeth and the molars, no canine teeth, two superior molare on 
each side, one small molar and one large molar behind the 
smaller one; seven inferior incisors in front, and two on each 
side midway between the front teeth and the molars, no 
canine teeth, two inferior molars on each side, one large molar 
and one small molar behind the large one. Total number of 
teeth, 24. 

DETERMINATION OP AGE BY THE TEETH. 

From the evidences furnished by the teeth the age is divided 
into three periods : — 

1. Eruption of tlie temporary teeth. 

2. Eruption of the permanent teeth. 

3. Wearing of the permanent teeth. 

ERUPTION OF THE TEMPORARY TEETH. 

At Birth. — Puppies may be born with all of their temporary 
t(*th, but if the teeth have not appeared the eruption commences 
at once by the incisors and tusks of the upper jaw, and the entire 
dentition is effected within the first three weeks at tlie longest. 
(Fig. 179.) 
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Tico to Four Mouths. — A month before the eruption of tlie 
permanent teeth tlie tempoi-ary pinchers and often the inter- 
mediate teeth in both jaws become loose and fall out ; at this 
time the points of the perrauiieut teeth can be felt by pressing on 
the gums. (Fig. 180.) 

ERUPTION OF THE PERMANENT TEETH. 

The permanent teeth replace those of first dentition several 
raontlis earlier in the large races of dog tlian in the terrier varie- 
ties. Medium-sized dogs, setters, etc.. malte the change later 
than the large dogs and earher than the terriers. 
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Mve to Eight Montlis. — According to the race of dog, the 
permanent tpeth appear rapidly iu the following order : pinchers, 
intermediate, Gomel's, and tusks. The incisors do not come out 
obliquely, as in the lierbivora. It is worthy of note that, while 
the herbivora do not have all of their permanent dentition until 
they have arrived at their full development of body, the car- 
iiivora have theirs long before they have attained their growth 
and hefoi-e the consolidation of their bones. 

Owe year. — For tlie first few months after their appeamnce 
there is no alteration in the teeth ; at one year they are pure 
white and the tubercles on the incisors are intact. (Fig. 181.) 

Fifteen Mmthe. — From fifteen mouths on, commences tlie 
wearing away of the teeth. Tliis is first seen on the inferior 
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pinchers, while the tusks and other teeth i-emain fresh and white 
in color. 

Eighteen Mont/is to Two Years. — At about this time the 
tubercles of the inferior pinchers become worn down and those 
of the other incisoi-s commence to be used. (Fig. 182.) 

Tioo and One-knif Years to Three Years. — After two aud 
a half years the tubercles of the iiifcrior intermediate teetli are 
woni away, ttie iucisora of the npper jaw show signs of use, and 
all of the teeth commence to lose their fresh, white appearance 
and become yellowish and discoloi-ed. (Fig. 183.) 





Three and Oii&-half Years to Four Yeats — Tht pnichers 
of the upper jaw become worn down and are I jUowcd b^ the 
wearing of the superior intermediate teeth. 

Tlie discoloration of tlie teeth increases and the tusks be- 
come yellow and dirty in appearance. 

After tills the leveled and broken teeth give no indication 
of the age. A Great Dane, vvhicli for twelve years had only 
been fed at the table on tid-bits, and a poodle of thirteen years, 
liad teeth as fresh as those of an ordinary dog at four or five; 
and bull-terriers and others at four or five may have the incisors 
nearly worn away. 

The leveling of the teeth of the dog consists of the wear- 
ing away of the middle tubercle to the level of the lateral 
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tubercles and the wearing of the enamel from these. As we 
have just seen, tlie levelhig commenees with tlin inferior pinchers, 
is followed hy that of the inferior intermediate teeth, and does 
not commence on the superior incisors until it is complete on 
the inferior ones; with the superior incisors it commences with 
the pinchers nnd follows with the intermediate teeth ; the tusks 
do not commence to wear until the use of the incisoi's is marked, 
The leveling of tlie teeth may. however, take place much more 
lapidly or more slowly than lias been indicated above, and may 
even be lery irregular in the teeth which it first affects, accord- 
ing to the nature of the food upon which the animal i* 
nourished. 
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Dogs fed on meat and those which liave bones to knaw 
use their teeth more rapidly than those which are led on 
soups, broken bread, and vegetables. Dogs which aiv? pugna- 
cious, and those which are taught to swing on yo\ks or straps 
and to fetch objects, such as sticks, stones, etc., use tlieir teeth 
rapidly and are apt to have their tusks much worn. These dogs 
also frt^quently have irregular mouths, from broken teeth. From 
these causes it sometimes hapjjens, especially with the larger 
dogs, that the teetli are so altered after three years that no 
intelUgible deduction can be diTiwn from tlie apijcaranec of 
tlie mouth. 
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DETERMINATION OF AGE FROM OTHER SIGNS. 

The young dog is born with its eyelids closed ; these do 
not open until the ninth or tenth and sometimes as late as the 
fiileenth day. 

Young dogs have heads wliich are large in proportion to 
their size, and in which the cranium is large in proportion to 
the size of the face. 

Old dogs become gray around tlie nose, eyes, and forehead ; 
their noses become larger, and the skin over the whole face 
becomes wrinkled. The lips become everted and show the red 
mucous membrane along their irregular borders. The skin, at 
the ordinary points ol' pressure in decubitus, especially in large 
dogs, becomes denuded of liair and develops an epithelial growth 
which is almost horny in character; so that in old dogs we 
find callous points at the elbow, hock, salient points of the 
jjelvis, and sometimes on the shoulder. Tliey are apt to develop 
eczema and other skin troubles of a chronic nature. Frequent 
epithelial tumors appear over the surface of the body. In the 
old male growtlis on the penis and in the old female tumors in 
the mammary glands are not rare. Deafness, without apparent 
. lesion in the ears, and cataracts, with a congested condition of 
the conjunctiva, occur. Paralysis of the hind-legs, from no 
evident cause, may end the old dog's life. 
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Tbe age of man has always been a subject of the most 
profound philosophical study ; for, from the time of the philoso- 
pher's Htone to the researches in alchemy of the Middle Ages 
for tbe source of life everlasting, and to the elixirs of life of the 
quack medicines of to-day, it has always been the desire of a 
large number of mankind to outlive its time. From a practical 
point of view, the question of the age of man is one of senti- 
ment. The periods of babyhood, youth, advit life, and old age 
are definitely marked, and depend not altogether upon the 
number of years which the animal has lived, but to a greater 
degree upon the mental development, which, in a precocious 
youth, makes a man of him, and in an adult, who should have 
been in his prime, but lias abused his natuml surroundings, 
makes prematurely an old man. 

The mother, as a matter of sentiment, looks to the denti- 
tion of her baby for an evidence of its development, and the 
teeth furnish medico-legal proof of the age of certain subjects; 
so that the dentition of man, as in the other animals, is of first 
importance as an indication of age, during a certain period, 
until adult fife. 

DENTITION OF MAN. 
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Dental formula 



Man has thirty-two teeth, — four incisors in each jaw (8), 
two tushes in each jaw (4), and five molars (which are sub- 
divided into two premolars and three molars) in each arch of 
both jaws (20). The arch of the teeth, unlike in the other 
animals, is continuous, no interspace existing between the 
incisors aud the tushes, nor between the latter and the molars, 
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The upper arcli is slightly larger than the lower, and the corre- 
sponding teeth of eacli jaw are not directly opposite each otiier, 
hut come in contact witli two opposite teeth, so that, if one is 
lost, the opposing tooth still finds a resisting surface, and has 
not the t<>ndency to displacement fonnd in the herbivora under 
similar circumstances. 

The incisors, four in each jaw, are known as the ceviral 
and lateral incisors; they have a single root and a sharp, 
wedge-sliaped crown, divided from tlie former by a distinct 
neck. 




The tushes, called cuspids (cuspis, a spear), from their 
pointed crowns, are two in number in each jaw. These teeth 
are also called canine teeth ; those of the upper jaw are called 
eye teeth, and those of the lower jaw stomach teeth. 

The premolars, two in each side of jaw, are called hicus- 
pids (bicuspiduti, two s|>ear-point8), from the two eminences on 
their crowns. 

The molars, six in each jaw, are known as the first, second, 
and third, or as the slx-i/ear molars, tioehe-i/ear molars, and the 
toisdom teeth (dcTis aapientia), from the fact that the two first 
appear at six and twelve years, and the last not until adult age, 
when wisdom is supposed to come. 
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The incisors are double wedge-shape, — widest at the cut- 
ting edge, thickest at the neck, slightly concave on the inner 
and slightly convex on the outer surface. The suiierior or 
upper are larger than the inferior or lower Incisors, and the 
central incisors are wider than the lateral. In the case of the 
inferior incisors, the laterals are wider than tlie centrals. The 
incisors, hoth superior and inferior, Jiave each but one root. 
The use of these teeth in eating is to "bite " or cut off a ^wrtion 
of food, operating on the same principle as a pair of scissors. 
The cuspids are less concave on the inner surface and more 
convex on the outer surface than the incisors, and terminate in 
a point. They have but one root, but this is longer and stronger 
than that of any other tooth in the mouth. Tlie superior cus- 
pids are larger and have longer roots than the inferior. The 
use of the cuspids is to seize and tear or lacerate obstinate sub- 
stances preparatory to mastication. It is an interesting fact 
that these teeth are more prominent in proportion as the animal 
approaches the purely carnivorous or flesh-eating class, and are 
never found in an animal having home. The bicuspids are 
smaller than the cuspids, convex on both outer and inner sur- 
faces, and flattened on the sides. Tlieir long diameter is across 
the jaw. The roots are conical. The inferior have but one 
root ; the superior sometimes a single root, often deeply 
grooved, and sometimes entirely divided, — bifid. The molars 
have large grinding surfaces, divided by grooves into cusps or 
^wints. The crowns of the inferior are larger than those of the 
superior. In eacli jaw they decrease in size from before back- 
ward. The superior first and second molars have, as a rule, 
three roots each. The inferior first and second molars have 
each two roots, which are often deeply grooved, and sometimes 
bifid. Tlie third molars or wisdom-teeth of both jaws have 
but a single root each, though this is sometimes divided into 
tln-ee in the upper jaw and two in the lower. The inferior 
third molar is larger than the superior. 

The deciduous or tempomry teeth are much smaller than 
the permanent, although the roots are generally larger and 
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longer, in pvoportioB to the size of tiie crowns, than those of 
the adult set. There are only twenty teeth in the deciduous 
set, — fonr incisors, two cuspids, and four molars in each jaw. 
Figs. 190 and 191 represent the temjwrary teeth, — superior 
and inferior. There are no bicuspids and no tliird molars or 
wisdom-teeth in the temporary set. Four bicuspids and two 
wisdom-teeth in each jnw, — t^vclve in all, — wliich are not in 
the deciduous or tem^wrary set, make tlie permanent set to con- 
sist of thirty-two teeth. 

The surfaces of tlic teeth which are toward the lips are 
called "labial;" toward the cheeks, "buccal;" toward the 
ton^e, oil tlie lower jaw, " lingual ; " and toward tlie roof of 
the mouth, on the upper jaw, " palatal." The surfaces next to 
each other are called " approximal ; " those looking toward the 




centre, " mesial ; " and those looking from the centre, ''distal. " 
The parts of the six front teeth of both jaws which come in 
contact with each other are called the " Cutting edges," and the 
broad surlaces of the bicuspids and molars which ai-e brought 
in contact in the act of masticating are called the "grinding or 
articulating surfaces." 

The structure of the teeth is approximately that of the 
tush-tooth of the horse or of the molara of the dog, consisting- 
of a centml pulp covered with dentiue, which makes up the 
bulk of the tooth, and which is again covered with enamel. 
The cement in man covers the I'oot only, or at most only slightly 
overlaps the enamel. 

Figs. 187 and 188 represent a centml incisor and a molar, 
split vertically so as to show their various parts. A is the 
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cntticg edge or grinding surface, covered, as is the entire 
crown, with enamel ; B, t!ie comeutum covering the roots ; C, 
the dentine; D, the pulij-cavity. Fig, 189 sliows a transverse 
section of a molar, of natural size, in which 1 is the dentine; 2, 
the enamel ; 3, the pulp-cavity. 

The pulp is not replaced by dentine as tiie animal becomes 
adult, but remains vascular and with a nerve-supply, and when 
exposed by disease of the tooth causes the toothache, which is 
not possible in the adult hcrbivora. 



DETERMINATION OF AOB BY THE TEETH. 
TEMPORAKY DENTITION. 

The baby is bom without teeth and depends entirely upon 
the mother's milk or artificially prepared food which does not 
require mastication until the fifth mouth, when the eruption, 
called ciiiting teeth, so well known in every household, com- 
mences with the central incisors. The lower teeth of each set 
usually precede the upper by several weeks to two or three 
months. 

The teeth usually appear in pairs, but often that of one side 
precedes the other by some weeks, and in rare cases several 
pairs may appear at once. The eruption of the teeth in the 
baby is frequently attended with much pain, and sometimes by 
grave and serious disturbance of the digestive and nervous 
systems, terminating even in death. These complications are 
rare in other animals, but occasionally occur in young dogs, 
which may have gastro-enteritis or coni'ulsions during the erup- 
tion of the permanent teeth, and we have already noted a case 
of convulsions in a two-year-old colt. An intercurrent disease 
during dentition may delay or alter its processes. 

An increased flow of saliva, hot and dry skin, constipation 
and diarrhcea, eruptions of the skin and idcers in the mouth . 
are frequent attendant symptoms of the appearance of the teeth. 
Difficult dentition is accompanied by itching of the nose, twitch- 
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ing of the muscles, dilatatiou of the pupils, and evidences of 
suffering and fever. 




The eruption of the temporary teeth is shown in the fol- 
lowing table; — 

Two centra! incisors (No. 1) between the fifth and eighth months. 
Two lateral inclBors (No, 2) between the seveutli imd tenth months. 
Two canines (No. 3) hetween the twelfth an<) sixteenth months. 
Two first molars (No. 4) between the t'onrteenth and tweutietli 

months. 
Two second Tnolars (No. 5) between tlie twentieth and thirty -sixth 

montho. 




DentltitH) oE child 



The teeth marked "6," in Figs. 190 and 191, do not belong 
to tlie temporary set. 



THE PERMANENT DENTITION. 



PERMANENT DENTITION. 



The permanent teeth are well developed and pressing on 
the roots of tlie temporary ones before the latter are shed. 

Fig. 192 illustrates the jaws of a child about six years of 
age, in which the relations of the two sets of teeth are shown, — 
the temporary teeth still in position, and the sixth-year molars 
just erupting. The permanent incisors, both upper and lower, 
— which, after the sixth-year molars, are the next to erupt, — are 
the most advanced, both as to completeness of form and as to 




j position. The canines, which are not due until the child is 
[between eleven and thirteen years of age, are not nearly so 
I complete in foiin nor so far advanced toward eruption. f* 

The permanent teeth appear in the following order: — ; 

First molars, 5 to 6 j'eara. 

Central incisors, fi to 8 years. 

Lateral incisors, 7 to 9 years. 

First bicuspids, , . . . . 9 to 10 yoavs. 

Second bieuspkla, 10 to 11 years. 

Cuniiies, . . ■ . . . 11 to 13 years. 

Second molars, 12 to 14 years, 

Wisdom-teetli, IT to 21 years. 
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Fig. 193 illustrates an upper permanent or adult set of 
teeth. These teeth are known by the same names as the corre- 
sponding teeth of the lower jaw. 




Fig. 194 is a 
which No. 1 represents the central 
incisor ; No. 2, the lateral incisor ; 
No. 3, the canine ; No. 4, the 
first bicuspid; No, 5, the second 
bicuspid ; No. 6, the first (sixth- 
year) molar; No. 7, tlie second 
(twelilh-year) molar ; and No. 
8, the third molar, or wisdom- 
tooth 



FiO. 193. 

view of the adxilt lower jaw, 
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Abnormal triangularity, 127 
Absence of incisors, 127 

of superior incisors, ox, 158 
Absorption of bone, 15 
Aeropinic, 146 
Age, juvenile, 1 

adult, 1 

senile, 2 
Age of ass» 157 

of clog, 194 

of goat, 175 

of hinny, 157 

of hog, 184 

of horse, 9 

of man, 203 

of mule, 157 

of ox, 158 

of sheep, 175 
Aged, 48 

Alveolar periosteum, 22, 141 
Angle of incidence of incisors, 29 
Arch of incisors, 29 
Artificial cup, 155 

irregularities, 151 
Ass, age of, 157 

supernumerary tush tooth, 126 
Augmentation of teeth, 123 

Barren mares, 31 
Berkshire, 187 
Biangular table, 21 
Bicuspids, 205 
Birth of hog, 187 

of horse. 53, 55 
BishopiuL!:, 155 
Brachygnathism, 123 

Calf, incisors of, 164 
Canal iculi, 26 
Canine teeth, horse, 31 
Caps of molars, 35, 36, 37 
Cartilaginous beds, ox, 161 

cushion, ox, 158 
Carlo Ruini, error, 33 
Cauterization, 153, 154, 155 
Cavity of dental pulp, 12 
Cement, molars, 42 

excessive deposits, 25 

use of, 25 
Cementoma. 140 

Characters furnished by teeth, 51 
Collection of skulls, 186 
Contagious diseases, 43 

fevers, 16 
Convergence of incisors, 31 
Convulsions, 15, 43 



Cores of horns, 173 
Corner teeth, liorse, 16 
Cribbing, 146 
Crown, incisors, horse, 17 

molars, 37 
Cup, artificial, 165 

double, 127 

of teeth, 12, 17 
Cushion of upper jaw, ox, 160 
Cuspids, 205 
Cutting teeth, 207 

Date of birth, 44 
common-bred, 44 
thoroughbreds, 44 
Deciduous molars, horse, 33 

teeth, 11 
Deficiency of length, 140 

in length of crown, 141 
Dehorned, 171 
Dental cavity, 12 
cup, 12, 17 
formula, 8 
of dog, 194 
of goat, 175 
of hog, 184 
of horse, 9 
of man, 203 
of ox, 158 
of sheep, 175 
Dental star, 19, 26, 93 

change of position, 38 
ox, 161 
Dentine, 22 

molars, 41 
Dentists, equine, 153 
Dentition of dog, 194 
of goat, 175 
of hog, 184 

table of, 189 
of horse, 9 
of man, 203 
of ox, 158 
of sheep, 176 
Depth of cups, 19, 128 
Determination of age, dog, 198, 203 
hog, 186 
horse, 48 
by skin, 49 
by knots in tail, 50 
by teeth, 50 
man, 207 
ox, by horns, 171 

by teeth. 164 
sheep, 182 
Development, molars, 40 
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Direction of incisors, 29 
ox, 160 

of plane of contact, 29 

in regard to median line, 80 
Disease of jaw, 144 

of molars, 144 
Dishorned, 171 
Divergence of incisors, 30 
Diverticula, 40 
Dog, age of, 194 

dental formula, 194 

dentition, 194 

determination of age, 198, 203 

incisors, 195 

irregular teeth, 201 

molars, 196 

permanent teeth, eruption, 199 

temporary teeth, eruption, 198 

tusks, 195 
Dogs, Mexican, 197 
Double cup, 127 

rows of incisors, 123 
Dressed mouth, 156 
Duration of life of horse, 46 
Durham, 174 

Eburnated substance, 26 

Effect of surroundings on age, 2 

Eight months, 54, 62, 63 

temporary molars, 33 
Eighteen months, sheep, 179 
Enamel, 25 

germ, 21 

of the cup, 22 

molars, 41 

peripheral, 22 
Epioermic covering of horns, 172-182 
Epochs of age, 1 
Equine dentists, 152 
Error, Carlo Ruini, 33 
Eruption, hasty, 43 

oblique, 152 

of teeth, hog, 187 
of horse, 43 

of incisors, horse, 43, 53 

of temporary teeth, goat, 177 

of permanent incisors, ox, 165 

of temporary teeth, ox, 164 
of sheep, 177 

of tusks, 44 

of molars, 44 

table of, horse, 45 

tardy, 43 
Evolution of skull, hog, 191 
Ewe, 180 

Excess of length of crown, 142 
Excessive length, 128 

of jaws, 136 

of single teeth, 140 

of teeth, 136 

Feeding, irregular, 143 
Fifth period, ox, 171 
eleven years, 171 



Fifth period, ox, twelve years. 171 
First dentition, molars, Horse, 33 
Fissure of incisoi-s, 128 

in mules, 128 
Five months, 53, 60, 61 

years, ox, 168 
Fleur-de-lis, 195 
Foetal teeth, 11 
Form of horns, 174 
Four months, 53, 59 
years, sheep, 181 
Fourteen years, irregular, 182, 133 
Fourth period, 92 
horse, 92 
six years, 92, 94, 95 
seven years, 92, 96, 97 
eight years, 92, 98, 99 
ox, 168 
five years, 168 
six years, 168 
seven years, 169 
eight years, 170 
nine years, 170 
ten years, 170 
Fraudulent acts, 137, 153 

horns, ox, 173 
Fundamental substance, 26 

Germ of the enamel, 21 

ivory, 21 
Germ-follicle, 21 
Goat, age of, 175 

horns, 182 

incisors of, 176 

irregular incisors, 182 

molars, 177 

old, 182 

structure of horns, 182 
Greyhound, skull, 197 
Grooves of horns, 173 
Growth of horns, 173, 182 

sheep, 182 
Gutters, molars, 34 
Gyps, 155 

Hardness of bone, thoroughbred, 51 

enamel, 25 

teeth, 128 
Hasty eruption of teeth, 43 
Hasten age, 152 
Hinny, age of, 157 
Histology, 26 
Hog, birth, 187 

dental formula, 184 

dentition, 184 

determination of age, 186 

eruption of teeth, 187 

incisors, 184 

milk dentition, 189 

molars, 185 

permanent teeth, 188 

precocity, 186 

table of dentition, 189 

temporary teeth, 187 
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Hog, tushes, 185 

Horizontality of incisive arcbes. 80 

Horns, 182 

epidermic covering, 172-182 

form of, 174 

goat, 182 

growth of, 178 

ox, 171 

8cra|>ed, 173 

shape of, 172 

sheep, 182 

show-cattle, 178 
Hot iron to gums. 153 
Hungarian ox, 174 
Hypertrophy of molar, 145 

Incidence,* angle of. 29 
Incisors, absent, 127 
irregular, goats, 182 
of calf, 159, 164 
of dog, 195 
of eruption, 152 
of hog, 184 
of horse, ^1 
first dentition, 11 
permanent, 16 
of man, 204 
of ox, 159 
of sheep, 176 
structure, 160 
united, 127 
Inferior molars, horse, 40 
Infundibulu, molars, 40 
Interlobular spaces of Czermak, 27 
Intermediate teeth, horse, 16 
Introduction, 1 
Irregular feeding, 142 
Irregularities of the dental system, 122 
artificial, 151 
bishoping, 123 
depth of dental cup, 122 
diminution, 122 
dog, 201 

excess of size of jaw, 122 
excess or fault of use, 123 
fault of length of jaw, 122 
filing, 123 

fissure of the dental cup, 122 
form of the cup, 122 
form of the incisors, 122 
fourteen years, 132, 133 
fraudulent alterations, 123 
goat, 182 
in number, 123 

marks produced by cribbing, 123 
nine years, 130, 131 
sheep, 180 

size of the cavity of cup, 122 
uniting of two incisors, 122 
Is — years, 51 

— years off, 51 
Ivory, 22 
germ, 21 
molars, 41 



Januaiy. date of birth of thorough- 
breds, 44 
Jaw, diseased, 144 
Jersey, 174 
Jura ox, 174 

Knots in tail, 50 

Lamb, 180 
Leveling, ox, 160 
Longevity of horse, 47 

Man, age of. 203 
dentition, 203 
dental formula, 203 
incisors, 204 
table of eruption of temporaiT 

teeth, 207 
table of eruption of permanent 

teeth, 207 
temporary dentition, 207 
tushes, 204 
Mares' tusks, 31 
Mark of mouth, 100 
Marks of cribbing, 148-151 
Maxillary sinus, 39 

May, date of birth of common-bred, 44 
Merino ram, 183 
Mexican dogs, 197 
Milk dentition, hog, 189 
molars, horse, 33 
teeth, horse, 11 
remaining, 125 
Montenegrin ram, 183 
Moon-blindness, 43 
Mule, ago of, 157 
Mulley, 171 
Molars. 204 

caps, 35, 36, 37 

develo|>raent, 40 

diseased, 144 

diverticula, 40 

dog, 196 

first dentition, horse, 33 

goat, 177 

hog, 185 

horse, 33 

hypertrophy, 145 

inferior, horse, 4W) 

infundibula, 40 

man, 205 

milk, horse, 33 

ox, 161 

permanent dentition, 35 

second dentition, 35 

sheep, 177 

structure, 40 

suh-zygoniatic, 126 

superior, 36 

supernumerary, 126 

Nine years, irregular, 130, 131 
Number of teeth, horse, 9 

Oblique eruption, incisors, 152 
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Obliquity of incisive arches, 30 
Oflf years, 51 
Ogive, 29 
Old dogs, 202 

English §, 37, 40 
goat, 182 
horses, 46 
sheep, 182 
One monlh. 53, 57 
week, 53, 56 
year, sheep, 179 
Oval table, 19 
Ox, age of, 158 

dental formula, 168 

star, 161 
determination of age by horns, 171 

by teeth, 164 
dentition of, 158 
direction of incisors, 160 
eruption of permanent incisors, 165 

of temporary teeth, 164 
molars of, 101 
permanent molars, 161 
rudimentary molars, 158 
table of dentition, 158 
table of eruption of teeth, 163 
temporary incisors, 160 

molars, 161 
wearing of temporary teeth, 164 

Papilla of the enamel, 22 
of the ivory, 22 
molars, 41 
Papillae, 21 
Parrot-mouth. 137, 138 

reserved, 139 
Past mark of mouth, 100 
Period, 189 
Periods, growth, 2-4 
stationary, 2-5 
decline, 2-5 
of age, 1 
of horse, 53 
eruption of incisors of first den- 
tition, 53 
leveling of temporary incis- 
ors, 64 
falling out of the temporary 

teeth, 74 
appearance of the permanent 

teeth, 74 
leveling of permanent teeth, 92 
successive forms, tables of per- 
manent teeth, 100 
of ox, 162 
eruption of temporary teeth, 162 
wearing of the temporary 

teeth, 162 
eruption of the permanent 

teeth, 162 
leveling of permanent teeth, 162 
wearing away of the crowns, 162 
of eruption, horse, 51 
first period, 53 



Periods of eruption, horse, second 
period, 64 
third period, 74 
fourth period, 93 
fifth period, 100 
Periodic ophthalmia, 43 
Peripheral enamel, 22 
Permanent dentition, ,hog, 189 
man, 208 
incisors, horse, 16 
ox, eruption, 165 
molars, horse, 35 

ox, 161 
teeth, dog, 198 
teeth, hog, 188 
Pinchers, horse, 16 
Poland China, 187 
Polled, 171 

hangus, 171 
Polling by Hindoos, 171 
Post-molars, 36 

horse, 33 
Precocity of hog, 186 
of horse, 47 
of sheep, 175 
Premolars, 36, 204 
horse, 33 
man, 205 
Primitive diameter, table of incisors. 29 
Principles of examination for age, 48 
Prognathism, 123, 140 
Pulpcavity, 12, 19 

Queue d'Hirondelle, 181 

Ram, 180 

Relative angle of incisors, 29 
Removing temporary incisoi-s, 152 
Resume, direction of incisors, 31 
Reversed parrot-mouth, 139 
Rings of horns, 173 
Rising — years, 51 
Roots, molars, 34 

permanent molars, horse, 39 
Rounded table, 19 
Rudimentary molars, ox, 158 

Second dentition molars, horse, 35 

period, horse, 64 
one year, 64, 66, 67 
sixteen months, 64, 68, 69 
twenty months, 64, 70, 71 
two years, 64, 72, 73 
Sections of incisors, antero-posterior, 26 

horse, 19 
Sheep, age of, 175 

eruption of incisors, 177 

eruption of molars, 177 

horns of, 182 

incisors, 176 

irregularities of teeth, 180 

molars, 177 

old, 182 , 

precocity, 175 
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Sheep, structure of horns, 188 

Sinus, maxillary, 39 

Six months, 54 

Six -year molars, 204 

Skull of greyhound, 197 

of hog, evolution, 191 

of pug, 197 

of Texas boar, 192 

of Yorkshire sow, 192 
Star, dental, 19, 26 
Structure of horns, goat, 182 
sheep, 182 

of molars, 40 

of incisors, 21 
ox, 160 

of tushes, 32 
Sub- zygomatic molars, 126 
Superior molars, 36 
Supernumerary intermediate teeth, 123 

molars, 126 

pinchers, 123 

teeth, 125 

tush teeth, 126 
Superstition, 15, 31 
Swallow-tails, 181 

Table, 21, 27 

biangular, 21 

oval, 19 

rounded, 19 

tmns verse, 19 

triangular, 21 
Table, change of form, 28 
Table of dentition of hog, 189 

of ox, 158 

of eruption of teeth, ox, 163 

of incisors, ox, 160 

of teeth, 17, 27 
Tangents, 29 

Tardy eruption of teeth, 43 
The teeth, 7 
Teeth of rodents, 184 
Temporary dentition, man, 207 

incisors, ox, 160 
removed, 152 

molars, ox, 161 

teeth, dog, 198 
hog, 187 
horse, 11 
ox, eruption, 164 



Temporary teeth, ox, wearing, 164 

tusks, 32 
Ten months, 54, 62, 63 
Texas boar, skull, 192 
Three months, 53, 58 

years, sheep, 180 
Third period, horse, 74 

two and a half years, 74 

rising three years, 74, 78, 79 

three years, 74 

three years off, 75, 80, 81 

rising four years, 75, 82, 83 

four years, 75, 84, 85 

four years off, 75, 86, 87 

rising five years, 76, 88, 89 

five years, 76, 90, 91 

five years off, 76 
Transverse incisors, 125 

table, 19 
Triangular, abnoimal, 127 

table, 21 
Tushes, horse, 31 

ox, 158 

supernumeraiy, 126 
Tusks of dog, 195 

of hog, 185 

of horse, 31 
Twelve-year molars, 204 
Two years, sheep, 179 

Uniting of two incisors, 127 
Use of cement, 25 

teeth, 7-9 
Used, 48 

Virgin tooth, 12 

Wearing of molars, 42 

of teeth, 136 
dog, 198 

of temporary teeth, ox, 164 
Wind-sucking, 146 
Wisdom-teeth, 204 
Wolf-teeth, 33, 158 

ox, 158 
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Yorkshire sow, skull, 192 
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Medical Fidblicatione of F. A. Sauis, Fhiladnlphia. 

Bacteriological Diagnosis. 

Tabular Aids for Use in Practical WoRit. 

By Jabieb Eisenbero, Ph.D., M.D., Viennn. ' Trunalnted and aug- 
mented, witli tlie permission of tlie antlior, tVom the hitest German 
Edition, by Norval H. Pierce, M.D., Surgeon to t!ie Out-Door Deimrt- 
raent of Miclinel Reeee Hospital; Assistant to Surgiciil Clinic, College 
of Physicians and Surgeons, Chicago, 111. 

This book is a novelty in Bacteriological Science. It is arranged 
in a tabnlar form in which are ^ven the speci&o cliaracteri sties of the 
varions well-established bacteria, ao that the worker mny, at a glance, 
inform himself as to the identity of a given organism. They then serve 
the same function to the Bacteriologist us does the " Chemical Analysis 
Chart " to the chemist, and the one will be found as essential as the 
other. 

The Greatest care lias been taken to bring the work up to the 
present aspect of Bacteriology. 

In one Octavo volume, handsomely bound in Cloth. Ready Soon. 
filee, pOBt-p^a, is Vbe Vnited States and Canada, $1.50. net; in Gireat 
Britain, Ss. 6d. ; In France, 9 fr. 35. 



Twelve Lectures on the Structure of the 
Central Nervous System. 

For Physicians and Students. 

By Da. Lddwiq Edinoer, Prankfort-on-the-Mnin. Second Revised 
Edition, With 133 Illustrations. Tmnslnted by Willis Hall Vittdm, 
M.D., St. Paul, Minn. Edited by C. Euoenk Riqos, A.M., M.D., Pro- 
fessor of Mental and Nervous Diseases, University of Minnesota; 
Member of the American Neurological Association, 

The iiluatrations are exactly the same as those used in the latest 
German edition (with the German names translated irito English), and 
are very satisfactory to the Physician and Student using the book. 

The work is complete in one Royal Octavo volume of about 250 
pages, bound in Extra Cloth. 

Prise In Vnltfld States and Canada, post-paid, $1.75, net ; Oreat 
Brltcds, IOe. ; France, 12 &. 20. 
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Lessons in Gynecology. 

B.v William GixiRei.i,, A.M., M.P., etc- Professor of Clinical Gyue- 
cology ill tUe TJoiversity of PennsylrBnin. 

This exceedingly Talualtle work, from one of the raost eminent 
spectalieta nuci teaeliers in gynecology in the TTiiited States, is now 
offered to the profession in a. much more comjilete condition than either 
of the previous editions. It euibnices all tlie more im^iortant diseases 
and the principal ojierations in the Held of gynecology, and brings to 
hear iipou them all the extensive practical ex])erience and wide reading 
of the author. It is an indispciisahle guide to every practitioner who 
has to do with the diseases peculiar to women. Third Edition. With 
112 ilhistratiiins. Thoronghly revised and greatly enlarged. One volume, 
large octavo, 578 pages. 

Fiiea. in TInitad States and Canada, Cloth, tG.OO ; Fnll Sheep, $G.OO. SlBCOtmt, 

20 per cent., ma^e it, net, Cloth, $1.00; Sheep, $180. FoElase, 27 

cents extra. Cheat Britain, Cloth, 22s. 6d. ; Sheep, 23e., 
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GUERJfSBY 

Plain Talks on Avoided Subjects. 

By Henrv \. Glierssey, M.D.. formerly Professor of Miituria Medioa 
and Institutes in the Hahnemann Medic.il College of Pliiladelphia ; 
aiithor>of Guernsey's " Ohstetrics," including ttie Disorders Peculiar to 
Women and Young Children ; Lectures on Materia Mediea, etc. The 
following Table of Contents shows the scope of the book: 

CoNTEsTg.— Chapter I. Introductory. II. The Infant. III. Child- 
hood. IV. Adolescence of the MjiIc. V. Adolescence of the Female. 
TI. Mari-iage: The Hnsbaud. VII. The Wife. VIII. Husband and 
Wife. IX. To the Unfortunate. X. Origin of the Sex. In one neat 
16nio volume, bounil in Extra Cloth. 

Price, poet-paid, In the United States and Canada, $1.00 ; Sieat Britain, 
6s. ; Trance, G tr. 30. 



Epilepsy: Its Pathology and Treatment. 

Ueinu as EtsHAY TO wtncii was Awarded a Prize op Four Thousand 

Francs by the Agademie Koyalb de Medecine db Belgique, 

December 3!, 18a9. 

By HOBART Amort Habb, M.D. (Uhit. ofPennB,!, B.Sc, Proferaor of 
Materia Meiiica and TlierapeiiticB iu the JefferBon Mudlail College, Pliiln. ; 
Pli;sicz»n to St. Agoea' Hosyiitnl and to the Cliildren's Dtsiiensury of the Chil- 
dren's HoBpilftl; Lanreate of llii; Koyal Academy of Medicine in Belgium, of 
the Medical Society of London, etc. ; Member of the Associution of Ainer" - 
Physicians. 

No. 7 in Ihf Phyntiianu' and StudtnU' ilcady-S^ercnee BerUt. ISuio. 
pages. Neatly bound in Darli-blue Cloth. 

Price, poGt-pui, b 1Tii!t«d States anS Casads, $1.2S, net ; in Oreat 
Britain, 6b. Sd. ; iz. France, 7 1. 7S. 
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Fever: Its Pathology and Treatment. 

Being the Boylston Prize Essay of Harvard University for 1890. 
Containing Directions and the Latest Information Con- 
cerning THE DSE of the So-CALLED ANTI- 
PYRETICS IN Fever and Pain. 

By HOBART AMOsf IIarb. M.D. (Univ. of Penna.), B.Sc. Professor of 
Materia Medica and Therapeutics in the JeSeison Medical College, Pliila.; 
Physician to St. Agnes' Hospital and to the Children's Dispensary of the Cliil- 
dren's Tloflpital; Laureale of the Royal Aeudeniy of Medicine in Belgium, of tiie 
Medical Bcicioty of Limdou, etc.; Member of the Association of American 
Pbysieians. 

No. 10 in the F/is»ieiam' and StudmW Beady'Reference Strict, lamo. 
Neatly bound in Dark-blue Cloth. 

Illustrated with more tlian 2S new plates of tracings of various fever cases, 
showing beautifully and accurately the action of tlie Antipyietics. The work 
also contains 85 carefully prepared stiitiiiticDl tables of 249 cases showing the 
untoward effects of the antipyretics. 

Price, ipsst-paid, in the United States and Canada, $1.^, set; In Ureot Britain, 
Sb, 61 ; In France, 7 it. 76. 
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American Resorts, with Wotes upon their ciimate. 



By BnaeROD W. Jaxeb, A.M., M.D., Memtier of Ihe American Public 
HealtU ABsociaiiou, and tlic Acwlemy of Natnral Scienoea. Pliiliitlelpliia; the 
Society of Akskan Natural Hiatory and Etlinology, Silka, Alaska, etc. Witli 
a Iranalfttion (roui the Qerman, by Ma. 8 KArFFUANN, of tliose chapters of "Die 
KliluHle der Erde" writlen by Dr. A. Woeikof, of St PeterBbure, Russia, tliat 
relate to North and South America and the Islands and Oceans contfguous thereto. 

This is a unique and valuable work, and useful to phyaicians in all parts uf 
the country. We mention a few of tlie merits it posseeses: Fir»t. Lii 



._ — _. — .; posseeses: . _. 

Ihe Health ReBorla of the country, arranged according to their climate. 
Seeond. Containa just the information needed by lourists, Invalids, and those who 
visit summer or winter resorts. Third, The latest and best large railroad map for 
referente. Fbiirlh. Il iiidicatea the climate each one should select for health. 
lyt/i. The author haa tntveled eKlcnsively, and most of hia auggpstions are 
pmctical in reference to localtios. In one Octavo volume. Handsomely bouud 
iu Cloth. Nearly 300 pages. 

Frin, post-paid, In tlia Vnlted States and Ca&kd&, (3.00, net; 
Qrest Brit^ lis. 61 ; Troace, 12 fr. U. 

Tnken altogether, this Is bv far tlie mnfC patbnloglRn] incllcBtlnnn and ^onttitutioDal 
compleCfl eipimitiun of the siibiett of tesorti preiHsimsitioni.— 7%e Sanitarian. 
Ibathv yet been pat forth, and Ulanne th»t The liiink before us is a icry nomprehengiva 

iDfornuDnn npon.-BitfTo'o Wed. * fiurj. .ffiuf. cemine liimAp. lemperaHirr. linmldity, sun* 

The apeclal chapter on tbe iberapentics of shine, nnd todead ererTthlnic neceBSU-jto Ni 

diirate . . is Gicellent for Ita precuiUonarv st>,ted for the beneflt of liie physician or 

aDBKenlani in the eelefltlon of dimtitei and InvBlM seokine a hnlth leaurt Id the United 

loral conditions, with reference to known i^tales.— &ni/7m-n Clinic. 



Journal of Laryngology and Rhinology. 

Issued on the Tiiist of Each Month. 

Edited by Dr. Norria Wolfendpn, of IiOndon, and Dr. .Tohn Macintyre, of 
Glasgow, witli the active aid and co-operation of Dra. Dundas Qmnt, Barclay J. 
Bamo. Hunter MaclcenKie, and Sir Morctl Mackenzie. Besides those Bpectali^ts 
ID Europe and America who have so ably assisted in the cnllnliontlinn of the 
Journal, a nnniher of new correspondents have undertaken to assist the editors in 
keeping the Jonrnal up to date, and furnishing it with multi^rs of interest. 
Amongst these are: Dra. Sajous, of Philadelphia! Middlemasa Hunt, of Liver- 
pool; Mellow, of Rio Janeiro; Sedziak, of Warsaw; Drai8|iul, of St. Pelcrshiirt'. 
etc. Dre. Michael. Joal, Holger, Mygiiid, Prof. Mussei, and Dr. Valerius Idelson 
will still collaliorate the literature ,oi their reapective countries. 
Fries, 13b. or $3.00 per annniii (incluslTe of Fsstoge). For Elngle copies, hoirsTw, a 
chas^i of 1b. 31 (30 cents) will be mads. Sample Copy, 2S Cents. 



Record-Book of Medical Examinations 

Fon Life Insuranci!. 

Deslgnpd by John M. Keating, M.D. 

Thia recnrd-lmok is Muall. neat, and complete, and embraces all the prin- 
cipal points that are reiinired by the different compiinies. It is made in two siEea, 
viz.: No. 1. rovering one hundred (100) examiuations, and No. 3. covering two 
hundred (300) eiaminalinna. The B:ze of Ihe book 137x3} inches, and can b« 
conveniently carried in the pocket. 

V. S, and Canada. Great Britain. Fronde. 

Ho. 1. For 100 EsamisaUcns, In Cloth, - - $ .50 Het 3b. 61 3 fr. 60 

ITo. 2. For 200 Esamications, la Fall 

Leatlier, with Side Flap, - . - - 1,00 " 6s. 6 ft. 20 
(111 



KEAinra and EDWARDS 

Diseases of the Heart and Circulation. 
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By John M. Keatino. M.D.. Obstetrician to tlie Pliilodelpiiia Hospital, 
and Lecturer Da Uzseaacs of Women aud Children; Surgeon lo the Muternity 
Hospitiil; Pliysician lo St. Joseph's Hoapital; Fellow of the College ofPhyaieiuns 
of Philadelpliia, etc.; and William A. Edwards, M.D., Instructor iu Clinical 
Medicine and Pliysician to tlie Medical Dispensary in tbo UniverBitj of 
Ponnsylvania; Pbyaician to St. Joseph's Hospital; Fellow ol" the Collese of 
Physicians; Tormerly AsslBtant FuthologlBL to Ihu Philadelphia Hospital, etc. 

Illustrated by Photographs and Wood- Engravings. Alwut 235 pages. Oc- 
tavo. Bound in Uloth- 



Frlu. poet-p^d, In th« Vnlted States ul Canada, $1.60, net; In Sreat 
Britain. Bs. Ei ; in France, 9 fr. 35. 
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Practical Electricity in Medicine ^ Surgery. 

By G, A. LcEBio, Jr., Ph D., Asaistant in Electricity, Johns Hopkins 
University ; Leclurer on Mfdiciil Electricity, College of Physici.iiis and Surgeims. 
Baltimore ; Meinher of the Anierican Institute of Electrical Engineers, etc. ; aud 
Gedroe H, Rome, M.D., Professor of Obstetrics and Hygiene, College of Pliysi- 
cinns and Siirgeuna, Baltimore ; Ylsiting Physician to Bay View nnd City lioe- 
iiitals; Director of the Maryland Matemiti; Associate Editor "Annual of the 
UiiiverBal Medical Sciences, etc. 

Profusely liluetraled hv Wood -Engravings nnd Original Diagi'nins, nnd 

fublished in one handsome Koyal Octavo volume of 388 pages, bound in Extra 
loth. 

The constnntly increasing demand for this work attests its thorough relia- 
bility and its pounlnrity with the profeGsion, and points to the thct that it is 
already tkb standard work on this very important subjecl. The pan on Physical 
Electricity, written by Dr. Lieblg, one of the recognized authoiitiea on Ilie 
science in the United States, treats fully such topics of interefit as Storage But- 
teries, Dynamos, the Electric Light, and the Frlncfples nnd Practice of Elactrictil 
Measurement in their Relations to Medical Practice. Professor Itidi^, who wi-ites 
on Electra-TheriipeulicB, discusses at length therecentdeTelopmenls of Electricity 
in the treatment of stricture, enlarged pmstata. uterine fibroids, pelvic cellulitis, 
and other diseases of the male and femnle geuilo-urinary orgnns. The applica- 
tions of Electricity in dermatology, as well as in the diseusea of the nervous 
ayslem. are also fully considered. 

?rlee, post-paid, In the United States and Camtda, t2.00, net; in (heat 
Britain, lis. 61 ; France, 12 is. 10. 
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Electricity in the Diseases of Women. 

With SraciAi RErcRE^rs to the Appucatios of Stkomi Ci.-krknt& 

By G, Bkttos Masbet, M.D.. Physician lo the OTMK«l««ioil Dcputmctu 
of (be tfowsnl Bofrpiul ; Ute EleMn>.tl>«rapeiHBt to the Pbii«delplii» Onbotwdic 
Htspaul u>d Infim^iy for Xerrous D'scates : Kember of t)t« Anoc-rinB Nenio- 
lo^inl AsaociatioD, of the Pbiladelpbis Neamloeical SocietT, of Ibe PnnkUm 
luftitute. Mc. SfcosD Edition. lUTifed •nd Enlarnd." With New asd 
OripiuU Wood-ED£n*iiifs. Haadeomelj bound inlWfc-BloeCktlb. MOpucs. 
ISuio. Ifa. Sin tie njftiritn*' «arf Sradirab' BraJgBrfemet S<r*f*, 

Tbie vofk tt pr(f«ol«d to Ibe pn>rfs»ioii »s ibr umel complete tnatbe ytt 
ifsned on tbe eleelrical Irealinent of Ibe diseases ot wonten. and k destined in 
All Ibe inctvasin^ denund To* clear and piactical iiulructioi) in tbe handlin; and 
Doe of Uroog cuneols slier tbe recent melbodt lirel sdvimied by Apocloli. Tbe 
wbiile sabject ii treaietl from tlie present iUnd-poinl of clectr^ «Henee »itk mtm 
Kind or^utat SUutrativH*, Ibe Iboron^ studies ot tlie author uid his wide cliokat 
HXperieace rendering biiu so autboriiy iTpon electricity itself and its tbenipentic 
applications. TIib aiiilior bos enbaiiced ibe pracUcal lalue of llie work by 
including t!ie tinH ittailt of IniiXUieal and results inauoiuberof cases taken (iom 
bis primte and bospilal prariice. 

Price, poGt-pdl. in tlte Vnit«d Statet ud Csnada, tLSO. net; is 9iMt 
BiiUiii, 8b, 6d. ; is France, 9 fr. 35. 

A nvw edilion of tfaiB practical in&nuBl at- i tlut ttie intprmreiDenla inlrndacv^ fulo tb'l 

ti-au Die oiiliiii of ju pKineDce uid (be recoK- i niitinn aukr >t mora rkluable BtU. — ffintini 

~ 'ipn of ilemerll. Tbrdiivdioi^ arecfmplp. Medieat af<I Surffiei^ Jotim. 
.-i*y to fotlnTutd to imi Into pnurtifej Ibe 

Eimiiii1ieiTel)>:i>irrred.>iidDnt:btnKBaHanied. ' Tlw atyta Is dear, tni condmanL CfCkss 

''leeiiilretHwk beini^theiearrdntcicpfTfaice. J, Aetwie an amittnl. il,e repoTtx of ci»a Wini; 

•Jatirnai a/ .Vrmnu aad Mrulal DttrOMe*. ' pnmod of all IneleraDt materiaL Hie IaiE 

Itis AHlTifeir monlbasfaiMniHMiCHl tlw ' i> an exc«edliiel5 raloable one. and Rpt««iu 

re( rdltion ot this Uifl* l»ok; and Kfionir an anmiuil of stnil; and expvrienceoltirh ■■ 

i-.'e«»rj to *ld now (bat neoontfder it tlie '< ixiljr npprecLiicd. idtet ■ carelul leadiug. — 

eet treatise on tliia sabject ve have s^en^ and UaUatl Rcford, 



Childbed; Its Management; Diseases and 
Their Treatment. 

Bt Walter P Maxtor. M.D., Visiting Pbjaiciag to ibe Detroit Woman** 
ipitAl ; Coiiaiiltins GyrscolosfBl lo the Kastem Miclirgao Aavluni ; President 
of the Detroit GjiifficoIogiCitI Sncirl; ; Fellow of tlie AmericHO Society nf Db- 
MelricianH nnd Gynteoolo^Pt^, nn'l of the British GynierologicA) Society : Member 
of Micbis:an Slate Medical Society, etc. In one neal tSiiio voluiue. ' -Vo. )it 
Ike Pkj/tieiant' and StadrnW Readg-Itffertnrt Seriet. Is Pbep.ikatiok. 



Medical Bulletin. 

A MosTHi.y .JtiiRVAL OF Medicine and Sltwsery. 

Edited by 3obv V. Rbogmaker. A.M., M.D. Bright, original, and read- 
able. Anii:le9 hy the tn-sl practicdl writers prociirnble. Every srlirle tn brief us 
is ciineiateDl with the preservation of ils Ecicntiflc Titlue. Tbei^pculic Notes hy 
the leaders ol' tlie luedioil piofcssiim ihroiiirhoiil the wiirld. These, anil niiiiiy 
other unique fentures, help to kn-p The Mkoical Bult.etis in its jiresi'iit 
position as the lending low-price Medical Monilily of the world. Subscrilje now. 

TSfiUS : $1.00 a jeei !n adrues in Vaited States, Canada, and Iteziee. 

Foreign Snbecription Terms : England, 6b. : France, 6 £r. : thrvauij, 
6 marks; Japan, 1 7eii; Anftralia, 5b.; Hslland, 3 flonns. 



Medical Publications of F. A. Dciiix. Fhiladclphia. 

The Medical Bulletin Visiting-List or 
Physicians' Call Record. 

Akranged upon as OmaiNAL and Convenient Monthly and Weekly 
Pi4.\N FOR THE Daily Rel-ordenu of Professional Visits, 



Frequent Rewriting of Names Unnecessary. 

THIS Visiting-LiBt Ib arranged so l.liiil ihe names of patlenlB neeil lie wntlen 
hut ONCE a maalh inateaA of rocit times & montli. aa in the uld'«L;le lists. 
By ineajis of a new feature, a simple device consisling of sttb or half 

wuy, and tlie second week's visits are begun by simply turning over the lialf-leaf 
witliotit the necBHsity of rewriting tlie patients' names. This very easily andev- 
stood pi-ocess is repeated until ilie month la ended and the record has l>cen kept 
complete ta every detail of visit, chabgr, cbgdit, etc., and the labor and time 
of entering and transferring names at least three times In the mimtli has lieeu 
saved. There are no intricate nilings ; not the least ninount of time can be lost 
in comprehending the plan, for it is acquired at a. glance. 

THE THREE DIFFERENT STYLES MADE. 

The No. 1 Shyle of this List proTides space for the daily record of seTenty 
different uauies each montii for a year : for physiclaus who prefer a List that will 
accommodate a larger practice we have made a No. S Style, which provides 
space for the daily record of 105 different names each month for a year, and for 
physicians who may prefer a Pocket Record-Hook of less thickness than either of 
these styles we have made a No. 3 Style, in which "The Blanks for the Record- 
ing of Visils in " have been made into removiihte sections. These sections are 
very thin, and are made up bo as to answer in full the demand of the largest 
practice, each section providins: ample space for the daily recoiid or 210 I)if. 
FBBENT names for iwo moDths ; or 105 different names daily each month for four 
months : or seventy different names daily each month for six months. Six sets 
of these sections go with each copy of No. 3 Styi.e. 

SPECIAL FEATURES NOT FOUND IN ANY OTHER LIST. 



In this No, 8 Style the printed mattkb, and such matter as !he blank 
FORMS FOB Addresses of Patients, Obstetric Record. Vaccination Record. 
Cash Account. BIrtU &nd> Death Records, etc., are fastened permanently in the 
hack of the book, thus reducing its thickness. The addition of one of these 
removable sections does not increase the thickness more than an eighth of an loch, 
This brings the licok into such a small compass that no one can objetl to It on 
account of ilfl thickness, as its hulk is very much less than that of any visiting- 
list ever published. Every physician will at once understand that as soon as a 
section is f^ll it c:in be taken out, filed away, and another inserted without the 
least inconvenience or trouble. Extra or additional feefions atil t« fiirniihid at 
any time for 15 cents each or fl.75 per dosen. This Visiting-List contains calen- 
dars, valuable miscellaneous data, important tables, and other usel^l printed 
matter usually placed in Physicians' Visiting-Lists. 

Physicians of many years' standing and with large practices pronourice it 
THE Best List they h.^ve bveb beer. It is handsomely bound in fine, strong 
leather, with liap, Indiidina a pocket for loose memoranda, etc., and is furnished 
with a Dixon lead-pencil oi^exccllent quality and finish. It is compact and con- 
venient for carrying in the pocket. Size, 4 1 Sj inches. 
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Medical Pubticatione 0/ F. A. Bavie, Philadelphia. 
mCHElfEIt 

Hand-Book of Eclampsia ; ' 



C0NVU1.S10MS. 



Frlce, 60 eenta, net ; is Sreat Biitsln, is. 61 ; Prasce, i fr. 30. 



JflSSEN 
A MANUAL OF INSTRUCTION FOR GIVING 

Swedish Movement i^ Massage Treatment 

Bv PniiF, IlARTno Nibbkn, 1»Ip Dirprlnr iif liip Swedish Xlealtli InBtkiitp, 
^ashiUKlon, D. C; Ime Instructor id Pliyaiciil Culture and Gym nasties lit the 
JoliDB UopkJDS UniTereily, Baltimore, Mii. ; Instructor of Swedish, and Qerniun 
Oymnastlcs »t Harvard Untversity'B Bunimer School. 1891. 

This escelknt little volume treats this very Jniporlunt eubject in a practical 
manner. Full instruct loos are given regardiDj; the modeof apiilying theSwedioh 
Movement and Maesagc Treatment in various diBeaees and condiiioDs of tlie 
human Bystein witli the createBt degree of ctTectJveneas. Professor Ntsaeii is tha 
beet authority In the United Stnies upon the priictiral phaRC of this auliject, and 
his book is india|jensahle to every physician who wielies to know hote to use lliese 
valuable liandnutids or medicine. 

lilnslrated with 39 Original Wood-Engravinga. In one 12mo volume of 
13S Pages. Neatly bound in Cloth. 

FrlM, post-paid, In tlie United States ttnd Duadt, $1.00, net; 
Omt Brittln, 6b. ; Fnaee, 6 ft, 20. 

the vatiouB pnjcoduroB are elearlv stated « 

Brrliitioii of a aabject — " — "■— — — ■- — '• 

The book i» got up vety creilltaljl)-.— JV.* k! 



I »ppii(«ti<tn 



tionattheitwi^d 



I'ell KB niuBtrat«d In ■ vsrv ^xoelten 
— ft'orlft Amerffan Pi-actiiioner. 

Tbii Mtrw:tlve little liook prenenta tlie sub- 
ject 111 a very proi^tical shape, and uialtea it 
jHiSBlWe fur every phyBician lu understand at 
least linn II iB iipplTed. it It does nnt g:v« blm 
d<:xteiitylattiekrtofltBapplisatioii.-«A(«iira 



Physicians' Interpreter. 

In Potjb La-^iguages (Enolibh, FEENrit, German, and Italian). 
Specially Arranged fob Diaonosib bv M. von V. 

The object of this little work is to meet a need often keenly felt by the busy 
pliysician. namely, the need of some quick and reliable method of ponimunicaling 
inteilieibty with patients of those nationalities and languages unfamiliar to the 
pmctitioner. The plan of the book is n systematic arrangement of qn est! una 
upon iiie various bmnches of Practical Medicine, and each question is so worded 
that the only answer required of the patient is merely Yes or No. The questions 
are all numbered, and a ooiiipletc Index lenderB theiu always available for quick 
reference. The Iwok is written by one who is well versed in English, French, 
Oenimn, and Italian, being an excellent teacher in all IhoBc languages, and who 
has also had considerable hospilal experience. Bound in Full Russia Leather, 
for carrj-lng in the pocket. Bize. 6x2} inches. 2(W pages. 

Fries, post-paid, In United States and Canada, 9I.OO, net ; Qreat 
Brit^ 6s. ; Franee, 6 fr. 20. 

Many itbor tmnks nt thp Bame snri, witli ilifflcully in itpaline with torci|»n-apfialilnE 

more eitfnsive iriipatnilariw. Iinve l*en piili- iirople. wtit. are wiusUintly oinuing inin uar 

lished. Imt, from their Btie, and from t^ielr city hoipiMa.—!few York Mtdieal Jourtial. 
belDK nBDally de»(it«ii tfl equivjUana In Ene- _ ..... 

I 8h n.n'1 fine other lanpiage only, they have TlilB I'ttle volume la one of the moBt iage- 

not had the artvaQtBce which la pre-eminent ntous nidB to the phyafiTlau which we have 

in this— coiUCTilenen. It 1b handwuiely printed, seen. We lieorClly rommend the Imok to any 

and bonnd In flexihle red leather In the form ona who. heln« without a knowledca at the 

of B diary. It wnold soatfielymBko itself fell forelno lanirnOBCB. Is oliliRed to treat Chose 

In one'B htp-pnnkct, nnd woiihl Inanre its who dinotkiinw'>uci™iiV«.«¥^i.W.-— at, !«».** 

Iwurei against any ordtuaiy conversational Courier oj Medictne. 



Physician's Ail-Requisite Time- and Labor- 
Saving Account-Bool(. 

Heing a Ledger and Accolint-Book for Physicians' Use, Meeting 
ALL THE Requirements or the Law and Courts. 

Designed by William A. Seibbrt, M,D , of Enston, Pa. 

Probably no class of people lose more money through carelessly kept 
ftccouDls and overlooked or ueglecleil bills than pbysiciuoe. Often detained Ht 
tiie bedside of the sick until late at night, or deprived of even a modicum of rest, 
it is with great difficulty that he spares the time or puts himself in ciinditlon to 
give the same care to his own financial interests that a merchant, a lawyur, or 
even a fanner devotes. It is then plainly apparent that a system of bookkeeping 
and accounts that, without sacrificing accuracy, but, on the other hand, ensuring 
it, at the same time relieves the keeping of a physician's hook of half Iheir 
complexity and two-thirds the labor, is a conTenience which will be eagerly 
welcomed by thousands of overworked physicians. Such a aystem has at last 
been devised, and we take pleasure in offering it to the profession in the form ol 
The Physician's All-Retiuisite Time- and Labor- Saving Account-Book. 

There is no exaggeration in stating that this Account-Book and Xicdger 
redvices the labor of keeping your accounts more than one half, and at the same 
time secures the greatest degree of ftccuracy. We may mention a few of the 
superior advantages of Tiie Physician's All-Requislle Time- and Labor- Saving 
Account-Book, as follows : — 



in any similar book ; the 
) book contains space for 
ounis, and the SOO-page 
book contains space for 1800 ac- 

Hinf/i — There are no smaller spaces. 

Tefltt— Coraiiflct without saerifleing 
completeness ; every account com- 
plete on same page — a decided ad- 
vantage and recommend a I ion. 

Eletanth — UnilbrU} size of leaves. 

Twelfth— T)i.a statement of the most 
complicated account is at once be- 
fore yon at any time of month or 
year — in oilier wortis, the acconnt 
■'*""■ "" ■* stands is its siinplest 



Itself s 



f^>^^— Will meet all the requirements 

of the law and courts. 
Second — Self-explanatory ; no cipher 

Third— li^ completeness without saori- 
flcinc anything. 

Fourth — No posting ; one entry only. 

Fifth — Univei^al ; can be commenced at 
any time of the year, and can be 
continued indefinitely until every 
account is filled. 

Sixth — Absolutely no waste of space. 

Sereitfh — One person must needs be 
sick every day of the year to fill 
his acconnt, or might be ten years 
about it and require no more than 
the space fori — "" '' 



To all physicians desiring a qnick, 
keeping their accounts, we can safely sar that 
ever been devised. A descriptive circula 
lent on application. 

tier PRICES. SHIPPING EXPENSES PREPAID. 

Ko. 1. 300 Pages, for 900 AoeoantB per Tear, t-nno^ia 

Size lOilS, SoosS in K-Bnesia, B^sed inu.s. ;duty imiii). 

Bac^-Baads, Clotlt Sides, . . $5.00 ^.50 
4i, 1. SOO Pages, fbr ISOO Acoonnts per 7ear, 

^ize 10x12, Bonad in K-Biusia, Eaised 

Sack-Banda, Clotli Sides, . . 8.00 &80 



, and comprehensive methnt 

book as suitable as this one 

howing the plan of the book will 



Mfilit-al PubH^alione of F. A. Davin, Philaddi>hio. 



PRICE and MAOLHTON 

Three Charts of the Nervo-Uascular System. 

I'akt I.^The Nerves. Part If. — The Abtebtes. 
1'akt 111. — The Veins. 
A Npw Erlition. Reviaed ami Perfecled. Arrangctl by W. Henrt Pricic, 
M.D., and S. Potts Eaqletoh, M.D. Emioi'Bed by feadiiig iinntomista. Clearly 
anil braiicinilly printed u^ioq extra durable piiper. 

FAST I. TUB ttetvat—GtYi-a in n i-1ear farm not only ibe Cranial and Spinal NevTtB, fhnw- 
liig tbe (ocmatiiin or clic dllTeieiiC riciuscB and ttielr brunulii^ but alsu Uie complete 



. The Arurli 



of all 

to tli8 periphery, 



(>u[i[n£ of Ihc Arterial f_ 

cry, ami Bliowing ut a g 



br»nrbea 0- , 

FABT m. Tha V«liu~Mhowi tuiw Uie blnod frnn the pedpliery of tlw IxMly la (cradnally 

iroUechHl b^ tlic Ureer reins, nnd thune coaleBciiiKfoTuiii]); still linger tc&wIi, auitl they 

finally trice tbenigL'lvee Into the EtlKt't Aurl<'Ie 'iT tlie heart. 

It is llierernre readily seen tbut "The Nervo- Vascular Byslein of Ckarls *' 
olTera the folluwing Bupericir adruDlages :— 

1. It in Ibe only arrangement wliicli combines the Three SyslemB, and yet 
euCli is perfect and iliBtinci in itself. 

2. Ii is tlie only Inalance of tbe Crouial, Spinal, And Symputbctic Nenmis 
Systems being reproaentcd oa one cliiirt. 

3. From its uuat size ami clear type, iind iielng prriiteii only upon one aiile, 
it may be lackeii up in iiiiy roDveiiieui. place, and (s always leaily t'or fiesli>'uing 
up tbe memory iiiul reyiewing lor examiualion. 

Frlee, post-paid. Is United Stfttes tod Caudti, 50 cents, net, complete ; In 
9reat Britain, Si. Sd. ; in France, 3 tt. 60. 

the Mmlent of anatomy there can pni- Its prfoe 

kauwieilge of the nei 

Uelr trun^"ai'i^" hrnichsa'lu Uie'^eal^dlvial Tli«ge are Uiree ailtnlralilv arran|ce<I charts 

lon8«f tlie body, it win save a world or tcdl- for the lire of BtudantA, to oshIhc Iu luemiu'- 

ou> reading, and will Iniprels itself on Ihe Izlne Ihrir snBtouilcuI audicB,— £l(^u(o Med. 

mlud ae no ordinary vade mfcum, even, cniilil. anil Burg. Juur. 



jil)ly_be no inot_B cok^bo way nt acaairlnff 



PURDY 

Diabetes: Its Cause, Symptoms i^Treatment 

By Cha3. W. Prnriy, M.D. (Queen's UiiiverBitj), Ilomirary Fellow of Ilie 
Rural College of Pbysiciana ami Surgeons of Kingston ; Member of Ihp College 
of Physlciann and Surgeons of Ontario ; Author of "Brighl's Disease and Allieil 
Affections of the Kidneys ;" Member of the Association of American Phyeicinnf ; 
Member of the American Medical Association ; Member of the Ctiicago Academy 
of Sciences, etc. 

ConTicNTB. — Section I. HlBtorlcal, Gcograpliical, Rnd ClimNtological Con< 
BiderWionsof Diabtttea MellltuB. II. PbyaiologicHl aud Parholngical Considera- 
tions of Diabetes Mellitus III. Eliolocy of Dialietes Mellitua. IV. Morbid 
ADftlomy of Dlsbeti-e MelliHis. V. Symptom Biology of Diabeles Meliitus. VI. 
TrentmenCorDiabetea Mellitus. VII. Cliuleal Illustrations of Diabutea Melliius. 
VIII. Diabetes Insipidus; Bibliography. 

18nio. Dark Blue Extra Cloth. Nearly 300 pagea. With Clinical Illue- 
Iralions. iVc S in tkti Phydician»' and SlvdenW Ready-Meffrenee Seriet. 

Flics, post-paid, In t!ia UtJted States and Canada, |1.3E, net; in Sreat 
Brit^D, 6s. 61 ; in France, 7 fr. 7G. 

o dealt wllh the BuL].>ot of 
• of none wliicli bo tUniniij^liIy 



psiiti^ trpniisp u])"n n illaeasQ 

le IFnIted Htalen, 
Bly arranfred the 

iitti«i'rioni'"t<> " the" "■pTkaMXnaei.—NaahviBe 
JdUrmil of Mfdieine and Suvgery. 
While many iDua<jgi,<,pIiii liave beea puti- 



condltioiie 






the dym]itomatolngy and troatmeiit of tli 
affei'llnn. A nnmber of tabIeK, vhowloE tl 

percpulazcof »u(tar ir " ' ' " 

alf ohollnlievenifles, ni 



the value of tUc work. 
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Medical rubHralions of F. A. Daiiig, Ffiilade! p!n<i. 
MBMOA'DIXO 

Circumcision: Its History, Modes of 
Operation, Etc. 

From tub Kahi.test Times to the Present; with a History of 
Eunuchism, HKitMAPHROorsH, etc., as Observed Among all Races 

AND NaTTONS; also A DbBCHIPTION OF THE DIFFERENT OPEBATIVB 

Mbtuods of Modern Suroerv Practiced upon the Prepuce. 

By P. C. Remohdino, M.D. (JefFereon) ; Member of tlie American Medical 
ABsociftt.ion; Member of tlie American Public Htalth ABSOciatinn ; Vice- Pre si^ en I 
of the State Medical Society of Citlifiirniii, and of the Southern California Medical 
Society, ate, etc. 

No. II in trie PJiijtirinnt' and Studenti' Beady-RrfrrenM Serki. About 350 
pages. ]2mii. Haiulsfiujiily bimnj in Dark-Blue CIoLb. Jubt Beady. 

Frice, post-paid, Id the United States and Canada, $1.25, net; In Qreat 
Britain, 8s, 5d. ; in Franca, 7 ft. T5. Cheap Edition (paper binding), 
United States and Canada, SO cants, net, post-paid; Oreat Britain, 
4s. 3i ; France, 1 fr. 20. 



SOHE 

Text-Book of Hygiene. 

A Comprehensive Trf.atise on thk Principles and Praotice or Prr- 

ventive Medicine from an American Stand-point. 

By Qeoboe H. Rohk, M.D.. Professor of Obatetrics and Hygiene in Ihe 
College of Phyaicians and Surgeons, Baliiinure ; Member of the American Public 
Health Association, etc. 

Every Sanitainan should liave Bolifi's " Text-Book of Hygiene " as a work 
of reference. Of this New (second) edition, one of the hcsL qualified jmlgeB, 
namely, Albert L. Qilion, M.D., Medical Director. V. 8. Navy, in charge oflL S 
Naval Hospital, Brooklyn. N. Y,. and es-President of the American Public 
Hnalih Assocrstion, writes : " It la the most admirable, concise remtme of the facts 
of Hy);lcne with which I am iicquainled. Prof RoM'e attractive style matce« 
the hook so readable that no better presentation of tlie important place of Pre- 
ventive Medicine, among their studies, can be desired for the younger niemiiere, 
eipecially, of our profession. 

Second Edition, thoroughly revised and largely rewritten, with many 
illustrations and valuable tables. In one handsome Royal Octavo volume of 
over 40O pages, bound iu Extra Clolh. 

Price, post-paid, In United States, $2.50, net ; Canada (duty paid), $2,75, 
net ; QnsA Britain, lis, ; France, 15 i^. 20. 
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c PBgiilallon">£ lift 

uuui^i diiuiiB^ wi timditlonB " ' — 

feature is that tbereitren 
erery senteuce Ib direi^t 
It la, tberef ore. easy raodini^ anil c 
much iuforniatioQ In little apace,— 
Hecord of Mmiaiae aid Suracru. 

Trulv a most eioellent anil valuable work, 
cnfiiprbiuK tlie accepted facts In regard to 
., -■'-'-[, clearl]' staled aud well 



wnrds; 



Hliould be 
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18 or Bv*'/y " 



'111 and It 



a moEt excellent and valuable 
Botitharn PraoKWoner. 

Tba Unt edltinn was rapidlj- eibanated. i 
tbe boolcJnBtlrlMjcainB an ftutaority to ph' 
dam and «ani tat y ofllcers. and a teit-bnok v< 
(tenemlly adoptea in IbecoUeBea tbroushi 
America. The aecond edition is a ereat impro 
muit over the Hrst, all i>I tbe matter being tb 
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ied, much of it being rewritten, 

liiiilous being made. The -' > 

J increaMd one hundred 

Tbe book has Ibe oHginal reeommendi 
beiiie a haadBOmely-bDund, clearly-^. ... 
octavo Tolnine, profusely Ulnstratod^wlth in- 
liable references tor every branch of the 
subject maltor.— Jfedileai Beeord, 

The wonder Is how Prof. Rnhd hnx made tha 
book so readable and e " ' * ' 



e tables and illualnttleiu 



)t be of deelded aid to 



ponent of hyizrlene and aanitaty eolenoe from 

tbe pieeenl American atsud-polnC. and wlU 
repay with jileMure and profit any time that 
maybe civen to its pBnaai.—Vnivertll]/ ttedt- 



Mirtlical Publications of F. A. Davis, Philadelphia. 



SAJOVS 



HAY FEUER 



I BacccHBAiI TrealmcBt by Superficial 
trsanlc Alteration of Ibe Kaaal 
Mucous nembrane. 



By Chables E. SAJors, M.D.. foimerly Lecturer on RhiDolog:y nnd 
r^rynjiology in Jeffersnti MviJical College; Vice-Presidenl of the American 
Laryngoloaiciil ABsocialion; Officer of llie Academy of Prauce and of Pulilic 
Initruction of Venezuela ; Correspondmg Member of llie Royal Sociely of 
Belginm. of lUe Meflie«l Society of Warsaw fPoland). and of the Society of 
HygieDe of Fmnce; Member of llie American Pliilosopliical Sociely, etc., etc. 

With 13 En^-avings on Wood. 103 pages. 12ino. Bound in ClotU. 
Beveled Edges. 

Priee, post-paid, in tlie United SUtes and Canada. $1.00, net; is Qreat 
Biitain, 6e. i France, 6 fr. 20. 



Diphtheria, Croup : Tracheotomy and 
Intubation. 



From ■] 



; French of A. Sann4. 



Tmnslated and enlarged liy Hknby Z. Gill, M D., LL.D., late Pro- 
fessur of Surgery In Cleveland, Ohio. 

SansS's work is qnoteil, directly or indirectly, W every writer since 
its piil'liciitioti, as tbe liiifbest aiitlioritj', slntisticnlly, tlieuretically. nixl 
practioiUlj'. Tlie trttnslator, having given epeuial study to the auliject 
for many yenrs, Laa addeil over fit^y pages, inchiding the Siir°;ienl 
Anatomy, Intubntion, and the recent progress in otlier branches, inakin); 
it, Ifeyond question, the most uunipk'te nork extant on the Bubject of 
Biplitlieria in the English language, 

Facintj the title-page is found a very fine Colored Xitliogi-npli PInte 
of the parts coiicerneil in Tinclieotoiny. Next follows nn tilustration 
of a cast of the entire Tnichea, and bronchi to the thiixi or fourth 
division, in one piece, taken from a photograph of a case in which the 
caat was expelled during life from a patient sixteen years old. This is 
the most complete cast of any one recorded. 

Over fifty other illustrations of the surgical anatomj' of instruments, 
etc., add to the practical value of the work. 

A full Index accompanies the enlarged volume, also a List of 
Authors, making altogether a very haudaome illustrated viilnnie of 
over 680 pages. 



fni-edSlBIM. (dut'ypa.Jl- C 

Price, post-p^d, Cloth, - S^.OO, ITet $1.10, Het 
" " Laather, B.OO, " 6,50, " 



.he iDhJecl It inlaliatlon. bo recently re- 

I ful and impartial dlBcoHslon at the IiBnil« 

I itf Ibe IranUator. and a nuwt valuaUB ahapter 

on (he proplivlaiia of iliphlheiia and ernup 

- MB tie TOliimf. Altocfthar tlia bnok fi 

that Is Talnahle and timely, and one thut 

u]d be in tbe Uandg of Bvery general i>rao- 



aZs. 6d. 21 fr, 60 
28s. 30 & 30 

it Med. ana Surgical .Tourn. 



Principles of Surgery. 

By N. Senn, M.D., Ph.D., Professor of Pmclice of Surfcery and Clinicfil 
Surgery in Rinsli Medical College, Cliicago, III.; Pnifesaor of Surgery in lliu 
Chicago Polyclinic ; Attending Surgeon to the Milwaukee Hoapitjil; Consulting 
Snrgcon to tlic Milwaukee County Hoepiutl and to the Milwnukee County 
Insane Aaylum. 

This work, liy one of America's greatest Burgeons, is thoroughly co MP LKTB; 
its cleariiesB and brevity of aUteinent me among its conaijicuoua merits. The 
author's long, able, and conscientious rescavchiiS in every direction in thia 
Impoitant flolrt are a gUMralilee, of unusual trUBlwoithineBS, llmt every brancli of 
the subject is treated aulhoritalively and in each a ninituer as to bring thu 
greatest gain in knowledge to l.lit! Practitioner and Student. 

In one handsome Royal Octavo volume, with 109 flna Wood- Engravings 
and 11^4 pages. 



Price in Cloth, $1.50, Ket 

" Slieep ST ^-Enssio, 5.50 " 



$5.00, Net 21a, 6d. 
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OPINIONS AND CRlTIGISnS. 
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■AiB Vity at Ne 
lalDed tbe wurl 

wouTd'riiiry'i 



:iiabl« sddltlim n 



tb^H loluiuu. TUe work 
cblB want adiulrobl]'." 
M.D., PrnfaaBor Octlio- 
- ■ Medical 



Kdic Hurgery BeUsriie Hiispltiil Medical 
Iloge, New York, writeB:—-»fi'136arDo<itut 



witb ere 



SracuUte you idohI buuClTy on hai-liiR 
lined tlie most cIosbIcsI ami practical 
ifBery 



— "Itaaeii 

before, anu i ao 
ilantB succeeded 



claSBlcsl ami practtci 

LcTZ, M.D_ St. Iinois, Mo., says : 
, J.... .. _. . io pretend 

pMiiciples 






y by nttompting 
pinduutlmii and tliu pn 



should 



,tl, Ob in. 



B HurK 



^t prlnolples.''' 
isi.BE^ M.D.. The John 



Wh. Usi.iiEL M.D.. The JohiiH Hopklng 
H^pital. BaltimoTe, aay*: — *'¥i»ii tertalnly 

and with a tboronEhnen 1 do not know ot i>> 
any alinJUr work. I should think it would 
prove a great linoo Vi the students aud also to 
very many tfjicbers." 

.T. C.Wahhbs.M.D,, Boston, Mass., writes: 
— "Tlie bonk conies at an opportune moment; 
tlie old tait-biioka on Sureiia.1 Poihology are 
out ot date, and you ^e oiling practically a 

Tbawork in svatematic and compact, with- 
out a fiuit omitted or a B^Dtenco too mnch. 
and It not only makes instniotive bntfaici- 
uadnereadliie. A consplcaons merit of Sean's 
walk <■ hts method, bis perelstenl and tireless 
searob tlironfrh oH^lnil luvestiBatlons for 
additions to knowledge, and the practical 
idiaracter of bis discoveries, Tbfa eomhina- 
tlonof the discovi^n-rnnd the prai'tical man 
gives a special valua to all his work, and Is 



•msof tbesccrctsof bis lama. No physician 
in any line of practice can aftord to be without 
Senn's ■■ Prini;il>iea ot tinreely."— The Seview 
qf Iniani^ and Nervuat Diteaiei. 

Every chapter ia a mine of information 
containing all the recent advances on tbe snh- 

will not wtUlnBly lay It aside, but will read 
and re-read witli nleasure and proflt.— iTaiucu 
Medleai Joariial. 

lost admirable worit In all respects. 



and sbonld be It 






usual ability. We liave__.,_ _,_.., ^ . 

like it ijetore. Tbe auDior seems to buve bail 
a very large personal exparienoe. wfaii^h Is 

he is familiar with almost all ttiat bis been 
written in Engliah and German on the atxiTO 
topics. We eongratnlato Dr. Eienn npun the 
manner in whicu be haA acnomplislied hia 



task.— ITia Can 



d I lions conslden 



I Medieal Rea 
iicoedingly practicalfas 
reatmeut of the varloua 



lily carriorl out Inf 
any painstaking suTgunn. Aeeu-ls and snti- 
sep^isareeihaastivcry treated. All inBtl,lbe 

1 — I. . . 1. — . J -"fserveK a 

-Jfedici^ 



'y well-Helei:tei 



L line, and desenoK a 



book is a mosi 

It will prove exceeillnsly valuable In the 
dlffaeion of more thoroaith knowledge uf the 

_..,.- „__ ,„„„jj EnBli8h.speak(nE sui^ 

— of all bis ' — ^ ^' ■— 



ceona. 






ruly adrniiable m 



h stSffr^oi 



laer. No- 
: accuracy 



evidence of a (horoapb si . , . _ _ 

work of the most emiiient men. The bonk 
Uironghoiit is worthy ot the highest pralBe. 
It shiinld 1« adopted as a text.lxiok in all nf 
our sohunls.— frnJueriiry Medieal Hagattne. 
The principles of sultry, as expounded h; 
Dr. Senn. are snob as to place the student in 
the independent position ot evolving from 
them methods of treatment; tbe mivter nf 
the principles readily becomes eqnally a 
ma'ter of practice. And thia of iwnr^e, ia 
really the whole purnoto of the volume.-^ 
IT^eWy Medieal Rniew. 



Me^Kmi FMif^tiMt o/ F. J. Dans, FhOadttfAuL 



SBOEiLAXES 



Heredity, Health, and Personal Beauty. 

Iicnjtnusa THE SEtEcnos or the Best C.^xcncs i\:-a the Ski?<. Haik. 
Sails, ji-tD AU, Pakts Rjujtino to thx Bour. 
Bj Jovs V. Sbuemauk. a M., KD- PmCnsot of UMerii MrJic*. Pfau- 



Jlvdico-^lunirsicsi IltMpital, etc, etc 

Tbe kolili of t!ie dis and kair, «sd bow to prt^ote tlwm. are diaoBBcd; 
iLi tnsuneat of lk« saHi; the lobjccta of Tenliluion, food. rJotkin*; vmralh. 
iMihiaS; like circalalMMi of the bloaii. di^Mtwo, vmiilaiioB: in ^d.^all tkal is 
fbOj life ooadnces to the weil-b«iis of tbc (mdr *b(I rrfinnnnit k dot]- ralw^cd 
upon. TolheaeMorMofpDpMlu-hilbnnatioii Hkddn) ■ Istof tbetwMBnUcucd 
MMia knd tolM soaps, uxl « wbule dMpter of tbc woffc n deroted U boosi^bnM 
rcinnliea. Tbe work s Utcdr HsguUTe, and i;iiV9 'is* u>d thnelf sdrjce «• 
hi when a phytlciaa sbouM be cooaidted. nititjaM Ike ¥*»k UptaetmOt* 
wtilimg-rtm» wit <!^ trerp pi/tifia^ «aJd mnt ttot MiyrMt iu^<Im tAr Aaarfa 
«/ foitr patUaU. 

Uoiapleie in ooe haniliuBte Roral Ocuro Tolnnw of 4K> pagea beantUUlj 
aod dearlj priBtcd. and boand ia Eiua Cloth. Benled Edges, with tide aMi 
back gilt Mompa and in HairMonioeo Gilt Top. 

Mm, in thiiud SutM, part-;id4. Oetk. »160; Sdf-lfaiten HM 
Mt Cmdk 'dstf pcUl. CJHli, tXTS; HilMiGnctt^ 13.90, vL 
Omt Biitiis, Ckth, 111. ; Ea^-Xaraeee, ISi. 61 ftnee, ObO, 
15 ft.; UU^XtmcD, 13 fr. 




Tbc m* hcf c 

bofclit eitBallf nB ■it4|>*(d~f«r tbeUHr v 

revifew UiM kDok ; ii it aiffoFvt fn» ani ibJBr 
WD Ua*e ercr nad. Ii rvni Hkc a ihtbL >m 
wJI b? pmwd aaU aaiUwd wftl 
and profit. Uoy ii. leid U. and Iw 

SHOEMAKER 

Ointments and Oleates : 



Espedalljr in IMseasea 
or tlie Skin. 



By JoBx V. Shoemieer. A-M.. M.I>.. Profea»OTof Materia Medira. Phar- 
nincnio^r, Them i>e mice, and Clinical Medicine, and Clin'teal Prafeaior of Di««*Ma 
of the Skin in tlie Meilico-Cbirnr^esl College of Philadelphta. etc. etc 

The aiilbor concieelj concladea his preftc* aa followi ; *"nie reader Bay 
tlitia obt;iln a conspectiu o£ the whole subject of inuDCiion aa it exisis lo-daj in 
the civiliied world. Ia all case« the mode of preparalion iapven audlheihent- 
jipntlCal am>)>catioin deaeribed ttriatim, iu to far as may be dooe without needka 
repelftiuD '' 

Second £DTTio<r. revised and enlarged. SWpaeM. 18ii»o Xeattybonod 
in Dark-Bine Clolb. Sa.einth/ Phytieuim' and SttidtaW Rtaif-Btftr4%** Stria. 

FrlM, pesb^d, 1b tlia United States and Canada, tLSC set; tn OrMt 
Britain, 8i Bd. ; in Tnnce, 9 fr. 3S. 



Cmada MnXieal Ktcora. 

a pbraiciao irbo feels 



le (kra Uia book wS* 
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Medical PtiUicaliom of F. A. Daitis, PliHadHphia. 
SHODMAKEE 

Materia Medica and Therapeutics. 

With Especial Reference to the Clinioal Application or Drugs. 
Rbinu TiiE Second and Last Voldme of a Treatise on Materia 
Medica, Pharmacoloot, and Therapeutiob, and an Independent 
VoLrMB UPON Druos. 

By John V. Shoemaker, A.M., ILD., Pi-ofesaor of Materia Mcillca, 
PlmrniJiP'ijngy, Tlierapealiiis. and Clinical Medicine, and Clinical pBoreeBor of 
Diaeiisesoftiie 8ldti in the Madico-Cliiriirgical College of PUiladdpliia; Plijaiclan 
lo Uic SlHdico-Cliiruiirica! Hoapitui. eic etc. 

This, tlie second vnlume of Slioeiuaker's "Materia Medic*, Pharmacology, 
and Tiicnapeiii.icB." Ja wlioily lalten up witli tlie consi delation of drujcs, eacli 
remedy being studied from three polnla of view, viz.: tho PrepuratJona, or Materia 
Medica; the Pljysiology and Toxicology, or Plmmiacology: and, lastly, its 



Therapy. It is ihorouelily ulireast of the progress of Therapeutic Science, and 

illy an indispensable book to every Btodent and practitioner of niadiciui 

Royal Octavo, about 673 pftges. Thoroughly and carefully Indexed, 



Fries, in United States, post-p^d. Cloth, $3.50; Sliee|i, S1.5Q, cat. 

Canada I'dnty paid), Cloth, $J.O0; Sheep, $5.00, net. Qreat Erit- 

oln, Cloth, 20e. ; Sheep, 26e. France, Cloth, ZS it. 10; Sheep, 

2S fr. 60. 

The first volume of tliis work ia devotei] lo Pharmacy, General Pharma- 
cology, and Therapeutics, and remedial ageuta not properly classed with drugs. 
Royal Octavo, 3S'l pages. 

Price of Volume I, psst-paid, in United States, Clotli, $2.50, net; Sheep, 

$3,25, net. Canada, daty paid. Cloth, S2.75, net ; Sheep, $3.60, set. 

Great Britain, Cloth, lis.; Sheep, 18s, France, Cloth, 16 fr. 20; 

Sheep, 20 it. 20. The Tolumes are EOld separately. 



SHOEKIAKER'S 

(I) Airi.jni: Materia Rledlca text-l>oohK. in that it inolmles every offlirinal dvue 

prcimralioii oontaineii In the United HtatKi Fliarniau.iiKeia. 
(») In tliat It IB tlie nnly work oa HiEfHiHSutiOB RisInK tbe strength, coniponitlon, uiil dosags 

of every olAclnal preparatiuD. 

(3) In giving tbe latest inViAtijtatlann witb npai tn Ibe physiolDglcsi action of drugs and 

llio moat recent applicationa in iherapeutloa. 

(4) In ciiinblniiie with oDlcinHl drn|C» the mnst reliable raportB of the HCtione and nsea of all 

tlie noteworthy now reuiedipB. snob bb aretanilid, antipyrin, bmmofnrrn. eialeln. pyok- 
t^nin. |>yridin, somniU, spetnlQe (Bruwu-BequardJ, tuberculin (KoaU'slyinphJ.Eulpbaual, 

(B) A? a compli'tB Bnoyclop.-Edia of modem tliarapButlDB In oondenned form, arrnncsd alplia- 
beiioally fcr coniBnience of reference foreilhec piyiilnian, dentist, or pbamiacf at, wben 
Inimediatr information la wanted ronoeming the action, nonipwltlDn, dose, or antidote* 
for any ofllclntil preparation or new remedy. 

{0) In eiylng tbe pbyalaal cbaiactera and cbemlcnl formnls of the new remedies, especiallj 
tbe reeently-latroduceil antipyretics and analgesics. 

(T) In the fact tbat It gives special atteutlon tn tbe eonstderation nt the diairnoBla atid treat- 
ment of poISDUing by clie more autlve drugs, bnth ^fflamal and nnn-oDlnnial. 

(8) And unrivaled In Iba number and variety of the preHcriptloaa ami praotic 
repreaentln); the latest acbievements of clinical medicine. 

(8) In that, while snramariiing foreign tbernpentical tltenrture, it fully rpoojtniies the work 
done In this depAttirientl>y American phcsinians. It 1b an epitome of the preseDt Bt«ta 
of American medical practice, which is onlversaily aeknowledBBd to be the best practice. 

(10} Becaais It Is the most cbmpleCe, convenient, and oompendlous work of reference, Itelnc, 
in fact, a compaDion to the IJniCed States PhaimacupiBiu, a drug-en eye lopaiUia, and a 
tbetapeutlc hand-book all in one volume. 

The value of the book lies in tbe fact that material couipresaed in so limited a anai^ 

It contains all that Is authentic and trust- llie hook will proveavaluaMeadditinn totbe 

worthv about the hoflt of new remedies whlcl> physician 'S library.— Owfuenial Ued. Tltne*. 

have delui^ed ns in the last ttve years. The It is a inerltarions wnrk, vith many nniqiu 

pBgen arc rcmarliably free from useless Infor- featurea II 1b richly Illustrated by well-tned 

matiiin. Theauthorhaadnne-welHii following preaorlpllona showioB the praotlori ftppUca- 

the nlpbabetioa! order.— JV. Y. Med. Becar£ \ tion of the various dro« discassed. InShoit. 

In perualnB the pages devoted to the special , this work makes a pretty oumplate encyolo- 

consideraHon of drugs, theit phamiaeology, p^dla of the science of theranentlca, — - — 

phy«iologlualactlon,toxicHctlon,andtberHpy nlently arranged tor bandy reference.. 

one is constantly aurprlsed at tbe amount of World. 
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Medical ri-bUcaliom of F. A. Dams, PliUadelphio 



Physiology of the Domestic Animals. 



A TEXT-IiciOK yoK Veti 



D Mkdk'AL Students and Practitioners. 



By RoBCET Meade Smitb, A.il-.'M.D . Professor of Cociniirutive Pliysi- 
ology in UniverBilyof PennsylTfuiiai Fellow of iLe College of PliyRictans au'l 
Acadtmy of tlie Natural SweDcea, PhiladelpLia; of American PiiyBiological 
SocietT: of the Americun Sociely of Naturalists, etc. 

This new aiid iraportaiit work, tlie most tliorougbly complete in the 
English language on tliie siitiject, trvalsuf Ihe physiology of the doiiieslic animBls 
in u most coDi|irclicDBiTe maoner, efipeciiil pmmiuence l>eiQK given to the auhject 
of toods aod fodders, and the character of the diet for the herbivora under 
diSerenI couditions, with a full cousiileration of their digefitiTe peculiurities. 
Without being orerhurdeDeit with details, it forma a complete textbook of . 
physiology adapted to the use of students and pi'aclitioners of both veterinary 
and human meclicine. Tliis work hna already been adopted as the Text-Book o 
Physiology iu tlie Veterinary Colleges of the United Btates, Great Britain, an 
Canada. In one Handsome Royal Oclaro Volume of oier 650 pages, profusely 
illustrated with more than 410 Fine Wood-Engravinga and umiiy Colored Plates. 



Frlce, Clsth, 
" Sheap, 



ol AnotoniT, 1 

yMeilli-ineiiii: 

CollBKB, New Yorkj^ ■ 



sUieri 



iofCbeliesIaildltloDBt 



$5.00, Uet 
6.00 " 

V.8., Pro- 
iurprj' Rnd 

Fbveloliwv In the CbieiRa Veteriii«iy CoUraie, 
wt(M«j— "I iayB carsftilljr examinod iiie 
'Siultli's PtajsInloKy ' pDlillshed l./ yon, %a\fi 
like It. It Is pomyrehensive, extunstiie, and 
eiiiDlileCR. anil ii Mpecl&lly ailaptad to unse 
wbo deelie to obtain a fnll knowledge at the 
prlndplee of iiliyglHlogy. and are not Battefltd 
_i.k "Trim; olthocatdlnai points." 

Imith's i>reiienCinent of Ills sntiject Is as 



38b. 



wltbameresii 



rin n 



lerptandine of t 
ative iiediBint as 

niiy practlUonei 



M-quire 



ceded 






30 it. 30 
SSfr, 20 

text.— Jbumol o/ 
Burgeru. 
mil KtBilnateBi 

s, wliicb wauia 



be -wetl eoujpped for 

terfoim, i^not ignoti. . 
I pb jBlokigs-. — imericnn Veterinary Redac. 
AltoKelher. Pratesaor Smltb-B " Phf sloloey 
of tbeltomestlG Jli]iinals"lBahappt proituc- 
tion, and iriJI lie tiHiled with delight In bofb 
the tinman niedlral and veterlnarv mediral i 
anrlda. Itsbnuldllndltsplace, beddes, in aU 
aRTicnltnial libraries.— Patji. FAQtili', U.D., 
V.K.. in the WeeUu Matieal Jifview. 

Tbe natlinr has Judlciouslj mndc the nnlrl- 
tlvf (unrilona the strong point of the wurk, 
an<l lias dcvolfd suectal Btt*ntion to Uio ""ii- 
iei^t of foods and digestion. '- 

iflusramtajuiil pri>ii ... ., , 

to faeh, In view of their relative Importance 
to Ihe practitioner.— io/iiion Lancet 
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SOZIN8KEY 



Medical Symbolism. 



Historical Studies In tlie Arts 
of Healing: and H>-glene> 

Author of ■■Tlie Culture of 



Bv TUOIIAB S, SnZlNfiKET. M.D., P. 
Beauty," "The Care niul Ciiliure of Children," etc. ,, 

ISino, Nearly 300 pases- Neatly bound in Dark-Blue Cloth. Approp 
■tely ilkislratod wilh upwar<l of thirty (80) new Wood.Eugravinga. No. 9 iu I 
fknticiaM' and StudevW Siady-R^erence 8erie». 

Frlee, post-paid, in Vnltsd States and Canada, 9l,00, set; Sreab 
Britain, 6b. ; Francs, 6 fr. 20, 



Ameriean Laneet. 

Like an oasis In a drr and dnsty desert of 
medical literature, throngh which we wearily 
itngKer. la this work devoted to nieilical aym- 
balimi and niyltaology, .As the a.nlb<>rBpcly 
qnotes: '■ What some liKhtbralnes may Mteem 
IS foolbb toyes, deeper judgments can and 



In the voluine 



d and serious matter."- 



_ _l forth h 

r those medical svmboU which hate conn 
n tn us, and to explain on historical ground 
r significance. An astonishing amount « 
rmnclon is oontaineil within &o covers o 
bo;)k, iind every page of ths work hesi 
in 'if the palMtaSine gen* 
1 of tbe now nnluippUy d 



jledical rKhUcaliom of F. A. Dans, FhUailelphia. 
STEWART 

Obstetric Synopsis. 

By John S. Stewart, M.D., formerly Demonstrator of Obstetrics and 
Chief Assisianl in the OynKcological Cliilie of the Meilico-Cbirnrgical College 
iif Piiiliulelpliin: witli an introductory note liy William S. Stewart. A.m.. 
M,D,, Pmfeasor of Obstetrics uiid Uyiiiecology in the Medico-CtiirurKical College 
of Fliiiailelpliia. 

By students lliiB work ■will bo fonnd pnrticnlnrly useful. It is based upon 
llie tencliings of such well-known authors as Piayfiiir, I'arvin, Lusli, QiLlBuiis. 
niiit Ca/uitux iind Tnrnicr, and contains iinicli new and important matter of great 
uc to both student and practitioner. 

With 42 Illustrations. 3t)3 pages. 12mo. Handsomely hourul in Darli- 
Blue Cloth. iVii. i in the Physicwm' and Students' Hrady-lieference Series. 

Fiiofl, post-paid, in the TTnitel States and Canada, $1.00, net; in draat 
Britain, Ss,; France, 6 fc. 30. 



RkLaskik Miller, M.D., Prnleas 
()b*iLe[ric&, Rush Medical ColleRB, Ch 
111., aiiya:— "1 have eiaminad tbe ■Obs 
'^■iiiipflie,' by Jiilin S. Slawart, M.D.. i 



Biiil fully up to date in every respect. Here 
we Hnil all the essenlinls of Obstetrics in a. 
imtshell. Anatomy. Emliryiluer, Pliyslologv, 
ITeRnancy, Lalioi', Paerperal State and Ob- 
stetric OperatioDB all beiDK cireCiiUy aad ac- 



luiant of the o- 



Lirately ilff.rlh&a.—Bvjraio Medical and 

■irgical Journal. 

" ' ' - d noncise. Tbe cUnplcr on the 
a ia eapceiallT satls- 

,. -— use of botd-raoed 

type tor heullDgs and Italics fir Important 
statements eiy^ the iKink a uleaalnK tj-po- 
Eraphlcal anuenrance. — Medical Heoord. 

ThlHvolniuB la duuewltb a masterly baud. 
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well-drawn, new engraTiiiBsTand the Iwok a 
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ULTZMANIf 

The Neuroses of the Genito-Urinary System 
in the Male. 

With Sterility and Impiitesce. 

By Br. R, TTLTZscAifH, Professor of Genito-Urinary Diseases in the TTni- 
versity of Vienna. Transialed, with tiie author's pemiisBion, by Qabdnbr W. 
Allen, M.D., Surgeon in the Qenito-Urlnaiy Department, Boston DisponEiury. 

Full and coinplele, yet terse and concise, it bandies the subject with siteb 
H vigor of touab, sucli a clearness of detail and description, and such a directness 
to tbe result, that no meilical man who once takes it up wiil be content to lay it 
down until ils perusal is complete, — nor will one reading be enough. 

Professor Ultziuann has approached the subject from a somewhat different 

(loinl nf view fruin most surgeons, and this g^ives a peeuliar value to the work, 
t Is believed, moi-eover. that tllere Is no convenient hund-buok in English treat- 
ing in a brood manner the Oenito-Urinary Keiiroses. 

Stwophts of Contentb.— First Part— I. Chemical Changes iu the Urine in 
Cases of Neuroses. II. Neuroses of the Urinary and of the Sexual Orgaiiji. 
classiflvd as ; (1) Sensory Neuroses; (3) Motor Neuroses ; (3) Secretory Neuroses. 
Second Pail^Sterility and Impotence. The treatment ia all cases is described 
clearly and minutely. 

Illusimteii. 13mo. Handsomely boiind In Dark-Blue CInih. 2fQ. i in tht 
IVtffiiei'iHi' and Siudentt' MeadgS^ferciice Seriei. 

Trice. poBt-paid, In the Vnitei States and Canada, Sl,O0, net; in Qreat 
Britain, 6::. ; in France, 6 fr, 20, 
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Ity and appoHilHueBs.— WkWj/ Med. JinSno. 
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Ils scone is larBe. nut being conflned to the 
one conditlon.'^eurasthenla,— but embraotns 
Benito- urinary organs ia tlie male. tJo one 
Willi has read after Dr. Ultamaan need be re- 



whi:i:ler 
Abstracts of Pharmacology. 

By n A. Wsefi.br, M.D. (Begistered PharmaciBt, No. 8468. Iowb). Pro- 
pfired for tbe use of PliyHQiuns and PliarmaciBta. and especiuUy for ihe use of 
btudents of Mediciuo nod Pluirmacr. wUo arc prepariug for Sianiiiiatioa in 
Collegt's and before State Boards of ExoiuiDers. 

This bonk doea not co&uun questioog and answers, bat Eo]id pages of 
abstract inrorination. It wUl be an almost iDdiBpi'Dsalild coiiipitnion to the prac- 
ticing Pharmacist, and n very useful referenot'book to the Fhysjciaa. It contains 
a brief but thorough explanation of all terms and processes used iu practical 

Sk&riiiacy, an abstract of all tliat is essential to be known of eacii officinal drug,. 
a preparatiouB and tlierapetic action, witb doses; iu Chemistry and Botany, 
mucli lliat is useful to the Pliyslcian and Pharmacisti a general workinfc foiiuula 
for each class and an abstract formula for cacli offlcioal preparation, and many of 
the more popular unofBcinal ones, together wilh their doses; alao many symliolic 
formulas; a Hat of abbieviations used in presciiption writing; rules governing 
incompatibilities; a list of Solvents; teste for the more common drugs; Uiebabital 
BQtl bcBt time for gathering plants to srcure their medical properties. 

The book contains 180 pages, 5J x 8 inclies, closely printed and on the beat 
paper, nicely and durably bound, containing a greater amount uf iaformuiion on 
tbe above topics than any other work lor the money. 

Price, post-pdil, in Vnlted States snl Canada, $1,60, net; In Sieat 
Britain, 8s, 6i ; in France, 9 b. 35. 



Synopsis of Human Anatomy. 

Beinq a Complete Compend of Anatomy, Including the Anatomy of 

THE YlSGEBA, AND NUMEaoUfi TABLES. 

By James K. Toung, M.D., Instructor in Orthopaedic Surgery and Asai stunt 
Demonstrator of Surgery, University of Pennsylvania; Attending Ortbopsiiic 
Surgeon, Oul-Palient Department, University Hospllal, etc. 

While the author has prepared this work capueially for students, sufficient 
descriptive matter has been added to render it extremely valuable to the busy 
practitioner, imrticulurly the sections on ihc Viscera, Special Senses, and Sur- 
gical Anatomy. 

The work includes a complete account of Osteology. Articulations and 
LiKamenls, Musclea. Fascias, Vascular and Nervous Systems. Alimentary, Vocal, 
ftnd Respiratory and G en i to -Urinary Apparatus, the Organs of Special Sense, 
and Surgical Anatomy. 

In addition to a most carefully and accurately prepared text, wherever 
possible, the value of the work has been enhanced by tables to facilitate and 
ninimiEe the labor of students in acquiring a thorough knowledge of this 
important subject. The section on tlie teeth has also been especially prcimred 
to meet the requirements of students of dentistry. 

IHnstmied with 76 Wood-Engravinps. B90 pages. 12nio. No. S t» the 
Ffiyaioiana' and jSZ-udrntg' Readff-Rtffrctice 8crit>. 

Price, post-naid, In TInited States and Canada $1,10, net ; 
Qreat Britain, 8e. Sd. ; Francs, 9 fr. 35, 

a deftnite field of wmlalaeia.—I'atibureh 
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Sivi Turk Medical Journal. 
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WITHERHTIXi: 

The International Pocket Medical Formulary 

Arrasoed The rapel tic ally. 

By C. StrjisER Witberstine, M.S., M.D., Associate Editor of tlie 
"Annual of the Univental Medical ScienceB ;" Visiting Physician of Ihe Home 
for the A^ed, OKrmtiniown, Philadelphiu ; Lata Ilousc-Sargeon Charity HospiiAl, 
New York. 

More than 1800 fnrtnulte from eevcml hnndred weU-knoirn nuthorltiee. 
With an Apptndii containing a Fosolo^icai Table, the newer remedies inclnded ; 
Important Incompatiblea ; Tables on Dentition and tbe Pi)1bc : Table of Drops 
In a Flaidrschoi and Doseaof Laudanum gmduafed for age ; Fominlte and Doaes 
of Hypoderrnnlic Medication, including the newer remedies ; Uses of the Hypo- 
dermatic Syringe ; Formutte and Doses for Inhalations, Nasal Douches. Garglea, 
anrt Eye-waeheB ; Forraol* for Soppositories ; Use of the Thermometer in Dis- 
«SBe ; Poisooa. Antidotes, and Treatment ; Dirfictiona fur Post-Moriem and 
HedlcO'Legal ExaminalionH ; Treatment ot Asphyxia, Sun-stroke, etc; Anti- 
emetic Remedies and Dtsinfect-aalB ; Olistetrical Table : Dlri^ctioiis for Ligntjons 
of Arteries ; Urinary Analysis ; Table of EriiptiTe Fevers ; 3[olur Points for 
Electrical Treatment, eta 

Tills work, the best and most complete of its kind, contains about 375 
printed pagee, besides extrn blank lenveit — the book being interleaved tbroughoat 
— elegantly printed, with red lines, edges, and borders; with illustrations. Aivrud 
in leather, with side flap. 

It is n handy book of reference, replete with the choicest formnlw (over 
1800 in imntber) of' more than six hundred of Ihe moat prominent classical writers 
and modern pmctitioners. 

The remedies given are not only those whose efficiency has stood the test 
of time, but also the newest and latest discoveries in pharmacy and medical 
science, as prescribed and used by the best-known American und foreign modern 
authorities. 

It contains tbe latest, largest (66 foriniilie], and most complete collection of 
hypodermatic forrouls (including the latest new remedies) ever published, with 
doseH and directions for their use in over fifty diSereut diseaaei and diseased 
conditions. 

Its appendix is brimful of information, invaluable in office work, emergency 
cases, and the daily routine of priibtife. 

It is a relifible friend to consult when, in a perplesingorobalinale cose, tlie 
usual line of treatment is of no avail. (A hint or u help from the best authorities, 
as to Choice of reujedies, correct dosage, and the eligible, elegant, aud most palat- 
able mode of exhibition of the same.) 

It is compiict, elegantly printed and bonnd, well Illustrated, and of conve- 
nfent siz.e and shape for the pocket. 

The alphabetical arrangement of the diseases and a thumb-letter index 
render reference riipld and easy. 

Blank leaves, judiciously distributed throughout the hook, afford a place to 
record and index favorite formulte. 

Ae a ttadent, the physician needs it for study, collateral reading, and ft»r 
recording the favorite prescriptions nf Ills professors, in lecture and clmic; as a 
recent graduate, he needs it as a reference hand-book for daily nge in pTescriWng 
(gargles, nasal douches, inhalations, eye-wnshes, supp>BitDries, incompatihiee, 
poisons, etc.); as an old praeltttoner, he needs it lo refresh liis memory on old 
n^medies and combinations, and for information concerning newer remedies and 
more modern approved plana of treatment. 

No live, progressive medical mnn can afford to bo willmut it. 
Fries, post-paid, In United Statei and Canada $2.00, net; 
firsat Srittdn, lis, 61 ; France, 13 b. 10. 
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Medical PubUcatima of F. A. Davis, Philadelphia, 

Annual of the Universal Medical Sciences. 

A YkABXI B.EPOKT OF THE PBOOREBS OF THE QeNEKAL SANITAET 

Sciences Thuouohottt the World. 

Edited bf Charles E. Sajocs, M.D,, formerly Lecturer on Laryngology 
and Rhinology in Jefferson Hedictil College, Pbiladelphia, etc, and Seveiity 
Asaociftte Editors, desiBted by over Two Hundred Corresponding Edilora and 
Collahorators. In Five Royal Octavo VoLumes of about 500 pegea each, bound 
ID Cloth and Half-Rnsaia, Magniflcently Illustrated irith Chromo-LithographH, 
Engravings, Maps, Charts, and Diagrams. Being intended to enable any physi- 
cian to poBsesB, at a moderate cost, a complete Contemporary History of Universal 
Medicine, edited by many of America's ablest teacliers, and superior in every 
detail of print, paper, binding, etc., a befitting continuation of such great works 
as "Pepper's System of Medicine," " Aehhurst'a International Encyclopedia of 
Surgery,'' "Buck's Keference Hand-Book of the Medical Sciences." 



SulHcriptloo PricB per Tear (inelti2ing the " SATELUTS " ibr en* jwur): 
In 7altal States, Cloth, B toIs., B07&I Octavo, $16.00 ; Half-SneBla, E toIb,, 
Eoyal Octava, tZO.OO. CacAda (duty paid). Cloth, $16 60; Ealf-BssBU, 
$22.00. Brest Britain, Cloth, £4 7b.; Ealf-Bnesla, £6 lEs. France, Cloth, 
93 fr. 96 ; B«lf-BaiBia, 124 fr. 36. 
The SAfBLLiTB of the "Annnai of the Universal Medical Sciences." A 
Monthly Betiew of the most important articles upon tlie practical branches of 
Medicine appearing in the medical press at large, edited by the Chief Editor of 
the Annual and an able staff. Published in connection with the Ansual, and 
for its Subscribers Only. 
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Midicnl J'iiblicalinns of F. A. Damx, Plnladdrhia. 

Lectures on Nervous Diseases. 

Fbom the STAND-PoraT OF Cbrebral and Spinal Localization, and 

THE Later Methods Employed in the Diaonosis and 

Tbeatment of tuese Affections. 

By Ambrose L. Ranney, A.M., M.D., piofessoi' of the Anatomy and 

Physiology of the Nervous System iu tbe New York Pos^GmdllatB 

Medical Si;hool and Hosi>ita.l ; Professor of Nervous mid Mental Diseases 

in the Medical De)mvtmeut of tlie TTniversity of Vermont, etc. ; Autlior 

of " The Applied Anatomy of the Nervous System," " Pcflctieal Medical 

Anatomy," etu., etc. 

■.J It is now generally concerted that the nervous sj'stem controls all 
of the physical functions to u greater or less extent, aud also tliat most 
of the aymptoras encountered at the bedside can be explained and 
interpreted from the atand-poiiit of nervous pliysiology. 

Profusely illustrated with originitl diagrams and sketches in color 
by the author, carefully selected wood-engravings, aud reproilnced pboto- 
grnpha of typical eases. One handsome royal octavo volume of 780 pages. 

SOLD ONLY BIT 



Fries, iaTIoited States, Clsth, $5 50; Sheep, SG,£0; Balf-Enssia, $7.00, 
CaniLda ^duty paid), Clcth, $S.05; Sheep, $7.15 ; Ealf-Busoia, $7.70. 
Qreat Britain, Cloth, 323. ; Sheep, 3Ts, 61 ; Half-^usalft, 10s. Fraace, 
Cloth, 31 it. 70; Sheep, 40 fr. JS ; HEilf-SiiGGl&, 13 fr. 30. 
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^lo'uir to KLead. FsLcea. 

By Mary Olmsted Stanton. Copiously i II ii at rated. Two large 
Octavo volumes. 

The author, Mas. Mary 0. Stanton, has given over twenty years to 
the preparation of this work, Her style is" easy, and, by ber happy 
method of illustration of every point, the liook reads like a novel :ind 
memorizes itself. To physicians the diagnostic information conveyed is 
invaluable. To the general reader eacli page opens a new train of ideas, 
(This book has no reference whatever to phrenology. 1 
sold only e 

Price, la United States, Cloth, $9.00 ; Sheep, $11.00 ; Half-Sassia, $13.00. 
Canada (duty paid). Cloth, $10.00; Sheep, $12.10; Half-Sneaia, 
$11.30. Qreat Britain, Cloth, SGs. ; Sheep, 6Se. ; Half-BusEia, 60s. 
Stance, Cloth, 30 fr, 30 i Sheep, 36 fr. 10; Half-ausala, 13 fr, 30. 
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SA.TOU8 

Lectures on the Diseases of the Nose 
and Throat. 

Delivered at the Jefferson Melmcal College, pHrtADELPHiA. 

By Charles B- Sajols, M.D. Purmerly Lecturer on Rljinology and 
Laryngology in Jellerson Mediciil College j Vioe-Presitleiit of the 
Anif rican Lar^ ngologittJ A^f^ui^intiuii ; OHtcer of the Academy of 
France mid of Piililie InBlriiolioii of Venezuela ; Corres [ion ding Member 
of lUe Royal Society of Belgium, of thu Medical Society of Warsaw 
(Polnnd), and of the Society of Hygiene of Fiauce ; Member of the 
Atnericnn Philosophical Society, «tv., et^c. 

f^^Since Ike publisher brought thia valuable work be/ore Ike pro- 
J'esfiiin, it ha* become: l»t, the texl-hook of a largr. number of collei/ea; 
Sd, tht^ re/erence-biioh of the U. S. Army, Navy, and the Marine Service; 
and. Sit, an important and valued addition to the libraries of over 10,000 
jAjfuiriant. 

This book has not only the inherent merit of presenting a clear 
expose of the Buhject, but it is written with a view to eniible the general 
praiititioner to treat his cases himself. To facilitate diagnosis, rolored 
plates are introdiice<i, showing the appearance of the different parts in 
the diseased statu as they appear in nature by artiflcial light. No error 
can tlins be made, as each affection of the nose and throat has its repre- 
sentative in the JOO vhromo-Iithographs presented. In the matter of 
treatment, the indications are so complete that even the slightest pro- 
cedures, folding of cotton for the forceps, the use of the probe, etc., are 
clearly explained. 

Illustrated with 100 ebrorao-lithoi.'rapbs. from oil paintings by the 
author, and 93 engravings on wimd. One handsome royal octavo volume, 

SOLD ONLY BY suaaoniPTioN, on sent oinECX on receipt of price, 

SHIPPING EXPENaES PREPAID. 

Frice. in rsited Stfttss, Cloth, Boyal Octavs, $1 .00 ; Ealf-Sossla, Aoyal 
OctftTO, SS.OO. Canada (dnty pEild>, Clsth, $1,10 ; Half-SussiB. $5.50. 
dreat Sritaln, Cloth. Z%t. Gd. ; SKeep or Sitlf-fiiusla, ZSs. Franss, 
Cloth, 31 it. SO ; Half-BuGia, 30 ii. 30. 
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THE CHINESE : Their Present and Future ; Medical, Political, and Social. 

ByROBERTCOLTMAN, Jr.,M,D , Surgeon in Charge of the Preabyterlan 
Hospital and Dispensary at Teng Chow Fti ; Consulting Physician of the American 
Southern Baptist Misainn Society; Examiner in Surgery and Diaeaaes of the Eye 
for the ShaniunB Medical Class; ConBuiting Physician to the English Baptist 
Miasious, etc. Illnstraied with about Sixteen Fine EngraviDgs from photo|p«phe 
of persons, places, and objects clinnicteriatic of China. In one Octavo volume of 
about 250 pages. Readt Abotjt December 1, 1891. 

The author has spent many years among the Chinese; itVED with them 
in their dwellings; thorooobly learned the language; has become conversant 
witb all their strange and odd cbaracteriatiCB in a greater extent than almost any 
other American. He has been a physician lo all cmsBes of this wonderful people, 
and the opportunities thus afforded for a clear insight into ihe inner life of the 
Chinese, their virtues and vices, political, social, and sanitary condition, probale 
destiny, and their present important position in Ihe world to-day, have been ably 
snd wisely used by Dr. Coltman. 
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yearly Heady. Will be Issued about Oct<^te7' 1, 1891. 

Age of the Domestic Animals. 

BeINO a COMTLllTE TREATISE ON THE DenTITIOS OF THE BORSB, Ox, 

Sheep, Hog, and Dog, and on the Yaripus Other Means 
OF Telling the Age of these Animals, 
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By RcsH Shippkn Huidekoper, M.D., VeteiinRiinn , Alfort, Fts 
Professor of Siinitary Meilicine and Teterinary Jiingpniilence in 
American Veteiinnry College, New York; Lleiiteiinnl^Colonel ami Sur- 
geon -iii-CUief National Gnanl ol' Pennsylvania; Fellow of the College 
of PhysiciRns, Pliiladelphia ; Honorary Fellow of tlie Roynl Colleg*. 
Yeterinary Surgeons, London; Lnte Dean of the Yeterinary Departmenl 
TJniversity of Pennsylvania, etc., etc. 

Complete in one handsome Royal Octavo voliinie, with about 161 
II hi St rat ions. Thrs is one of tlie moat important works on the domestii 
Miimals pnbliabed in recent years. 



Beady Very Shortly. 

A, B, C of the Swedish System of 
Educational Gymnastics. 

A Practical HasivBook foe School-Teachees and the ITome, 

By HAaT\nG XlssKS, Instructor of Pliysioa! Training in the Piibl 
Schools of Boston. Mass.; Iiisti'iictoT of Swedish and Germnn Gyraui 
lies at H.irvanl University's Summer School, 1891 ; Author of ' 
Manual on Swedish Movement nnd Mns^ngo Treatment," etc., etc 

Complete in one neat ]2mo volume, hound in extra flexilde cli 
and appropriately illustrated with 77 excellent eiigravings aptly eh 
datiug the text. 



Lectures on Auto-lntox!cation. 



By Prof. BorcBARi>, Paris. Tra 
Original Appendix by the auliior. B\ 
of Physiolog)' in University of Diiiba 



i^l:ileii from llie Fri-neh, with 
Thom.\s Oliver. M.P., Profess 
ij, England, In Press. 
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